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PUBLIC APPOINTMENTS 


THE UNIVERSITY OF SHEFFIELD 





CHAIR OF ELECTRICAL ENGINEERING 





gay? are invited for the newly established 
CHAIR OF ELE ecrexs ENGINEERING, to 
be filled as soon as 10 ie. Salary not less than 
£2000 a year, with S.U. provision and family 
allowance.—Further particulars should be obtained 
from the Registrar, The University, Sheffield, 10, to 
= applications should be sent by 15th ooeaey, 





THE UNIVERSITY OF SHEFFIELD 





CHAIR OF CIVIL ENGINEERING 





Applications are invited for the newly established 
CHAIR OF CIVIL ENGINEERING, to be filled 
as soon as possible. Salary not less than £2000 a 
year, with F.S.S.U. provision and family allowance. 
—Further particulars should be obtained from the 
Registrar, The University, Sheffield, 10, to whom 
applications should be sent by 15th January, 1955. 





CARMARTHENSHIRE EDUCATION 
COMMITTEE 





AMMANFORD TECHNICAL COLLEGE 





FULL-TIME ASSISTANT MASTER IN 
MECHANICAL ENGINEERING 





Applications are invited for the post of Full-time 
ASSISTANT MASTER in MECHANICAL ENGI- 
NEERING. 

Candidates should be Graduates or hold equivalent 
qualifications in Mechanical Engineering. Teaching 
and industrial experience would be an advantage. 

Teaching duties wil! include classes in the Second- 
ary Technical School and part-time day and evening 
Technical College Classes. 

Duties to commence as soon as possible. 

Salary in accordance with the Burnham Technical 
Scale for Grade B Assistants, viz., 
£820, plus additions for a Degree and approved 
training. Increments, up to a maximum of 12, will 
be allowed for approved previous industrial experi- 
ence. 

Application forms, which must be returned 
within two weeks of the appearance of this advertise- 
ment, may be obtained from the undersi, on 
receipt of a stamped, addressed foolscap envelope. 

IORWERTH HOWELLS, 
Director of Education. 
Education Department, 





County Hall, 
Carmarthen. E6828 
PRESTON 
HARRIS INSTITUTE TECHNICAL 
COLLEGE 





MECHANICAL AND CIVIL ENGINEERING 
DEPARTMENT 





ASSISTANT LECTURER, GRADE B 





Applications are invited for the post of ASSIST- 
ANT LECTURER, GRADE B, in the Mechanical 
and Civil Engineering Department. 

Candidates should possess a Degree or equivalent 
qualification and should have had good practical 
experience. 

Forms of application may be obtained from the 
undersigned, and should be completed and returned 
to the Technical College, Corporation Street, Preston, 
within two weeks of the appearance of this advertise- 


ment. 
M. NAYLOR, 
E6798 Principal. 





QUEEN MARY COLLEGE 





LECTURESHIP IN MECHANICAL 
ENGINEERING 





Queen Mary College (University of London), 
Mile End Road, E.1, invites applications from 
University Graduates for a CTURESHIP IN 
MECHANICAL ENGINEERING. Applicants 
should have had —— engineering experience 
and also experience in research. 

Present oo scale £600_£50-£900 : £900-£50- 
£1150 (subject to increases in accordance with 
recent announcements), with F,S.S.U. participation 
and family allowance of £50 for each child. Initial 
salary £750-£950 on the new scale, according to 
qualifications and experience. Application forms 
(obtainable from the Registrar) should be returned 
by December 20th. E6874 





DORSET COUNTY EDUCATION 
COMMITTEE 





SOUTH DORSET TECHNICAL 
COLLEGE 





ASSISTANT 





Applications are invited for the post of ASSIST- 
ANT to teach Machine Shop Engineering ( 
and Practice) and to assist with drawing, science 
and mathematics in the Engineering Department. 

Salary : Burnham Technical Scale, Grade A. 

Application forms and particulars can be obtained 
from the Principal of the South Dorset Technical 
College, Newstead Road, Weymouth o——. 
addressed envelope) and should be returned within 
fourteen days from the appearance of this advertise- 
ment. E6849 





£525 by £25 to - 


THE 
PUBLIC APPOINTMENTS 





NORWICH EDUCATION 
COMMITTEE 





THE NORWICH CITY COLLEGE AND 
ART SCHOOL, IPSWICH ROAD, 
NORWICH 





FRANK BRIERS, B.Sc., D.Phil. (Oxon), 
F.R.LC. 


Principal : 





ASSISTANT LECTURER IN 
MECHANICAL ENGINEERING 





Wanted for Ist January or as soon as possible 
thereafter, ASSISTANT LECTURER IN MECHA- 
NICAL ENGINEERING. 

Duties include teaching in National Certificate 
Courses and in Craft Courses. Applicants should be 
Graduates or hold good technical qualifications and 
should have had some industrial experience. 

Salary according to the Burnham Technical Scale, 
Grade B (£525, rising by £25 to £820 per annum, 
with approved allowances). 

Application forms, which may be obtained from 
the Director of Education, City Hall, Norwich, on 
receipt of a stamped, addressed envelope, should be 
returned to the Principal within a fortnight of the 
date of appearance of this advertisement. E6879 





CITY OF LIVERPOOL 





WATER DEPARTMENT 





CIVIL ENGINEERING ASSISTANTS 





Applications are invited for the appointment of 
Two CIVIL ENGINEERING ASSISTANTS on 
the Drawing Office staff. Salary, £500-£675 p.a., 
according to qualifications and experience. 

Applicants must either have been trained as 
Civil Engineers and have passed Part I and Part I, 
or hold the necessary exempting qualifications for 
Parts I and II of the Associate Membership Examina- 
tion of the Institution of Civil Engineers or hold a 
suitable Degree of a British University, Preference 
will be given to applicants who have had experience 
in the construction or design of works of water 
supply. 

Application forms obtainable from the Water 
Engineer, 55, Dale Street, Liverpool, 2, should be 
returned by 3rd January, 1955. 

The appointments are superannuable and subject 
to the Standing Orders of the City Council. Can- 


vassing disqualifies. 
oe THOMAS ALKER, 
Town Clerk. 
Municipal Buildings, 
Liverpool, 2. (JA.3749) E6833 





MINISTRY OF SUPPLY 





NATIONAL GAS TURBINE 
ESTABLISHMENT 





AERODYNAMICISTS, MECHANICAL AND 
ELECTRICAL ENGINEERS, PHYSICISTS 
AND PHYSICAL CHEMISTS 





AERODYNAMICISTS, MECHANICAL and 
ELECTRICAL ENGINEERS, PHYSICISTS and 
PHYSICAL CHEMISTS required by Ministry of 
Supply, National Gas Turbine Establishment, near 
Farnborough, Hants. First or Second Class Honours 
Degree or equivalent in appropriate subject. Research 
and development experience related to power plant, 
preferably gas turbines, would be an advantage. 
Houses can be available in reasonable time for candi- 
dates with family responsibilities not locally resident. 

Salary within Principal Scientific Officer range (min. 
age 31), £1090-£1472; a somewhat less. 
F.S.S.U. benefits may oe — he ication 
forms from M.L.N.S., Technical and Reienuhe 
Register (K), 26, King Street, London, S.W.1, quoting 
C780/54A. E6812 





IRAQ GOVERNMENT NEW 
BITUMEN REFINERY 





QAIYARAH, IRAQ 





CHEMICAL ENGINEER 





Applications are invited for the following post at 

the above project 
CHEMICAL ENGINEER. 

Applicants should be qualified chemical or 
petroleum engineers with designing and/or operating 
experience in the petroleum industry. 

Permanent post for selected candidate. 
will be available. 

Apply in writing, giving qualifications, experience 
and approximate salary required, to the Personnel 


Housing 


Officer, The Lummus Company, Ltd., Imperial 
House, 80, Regent Street, London, W.1, quoting 
reference RHP/CE/2S. 

No telephone calls, please. E6808 





MINISTRY OF WORKS 





CIVIL ENGINEERING ASSISTANTS 





CIVIL ENGINEERING ASSISTANTS required 
for various sites. didates must be of British 
birth and competent to check setting out with 
theodolite and level. Students who have passed 
Parts A and B of the A.M.L.C.E. examination will be 
considered, but without this previous site experience 
is essential. 

Salary £442 to £665 ; BBrrnsps pay according to 
age = experience. promotion. 

State age and :Y denote of training and experience 
to W. "G10, 10/C.W.E.4 (G), Ministry of i Abell 
House, John Islip Street, London, S.W.1 E6820 
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PUBLIC APPOINTMENTS 








FEDERAL GOVERNMENT OF 
NIGERIA 





NIGERIAN RAILWAY 





(BCD. 110/14/03/D4) 





ASSISTANT LOCOMOTIVE 
SUPERINTENDENT 





To assist the District Superintendent (Locomotive) 











Dec, 3} 
PUBLIC APPOINTMEN} 














AIR MINISTRY 


WORKS DEPARTMENT? 


MECHANICAL AND ELEcr 
ENGINEERS 
ire MECHANI 

TRICAL ENGINEERS Works pee 

ign, operation and maintenance of mes 

electrical services on R.A.F. stations qj 

—- and civil aviation stations, ADmt 
two ides (a) Main Grade, salary 

ei4 Cb) Assistant Grade, £702 to. ci 



























in the general administration of a District 
ible for maintenance of locomotives and inspection 
of steam pumps used in connection with water 
supplies. 

Appointment is either ble or on 
in the scale £730 by £40 ‘to £1290 per annum, with 
addition of 20 per cent for contract appointment. 
An expatriation allowance varying between £180- 
£350 per annum is also payable. On contract 
appointment a gratuity of £100-£150 per annum is 
payable on satisfactory completion of contract. 
Free first-class Passages for officer and his wife, and 
an annual maintenance allowance or free passage 
allowance up to £75 each is payable in respect of a 
maximum of two children. Furnished quarters 
available at rental charge of 10 per cent of basic 

salary. ve is granted at rate of seven days for 
-_ month of residential service after tour of 18-24 


onths. 

“Candidenes should be between the ages of 26-40 
years and be A.M.I.Mech.E. or have taken Parts A 
and B of the examination for Associate Membership 
and be prepared to qualify during probation. Candi- 
dates should ve served an apprenticeship and 
Pupilage in a first-class locomotive repair workshop 
and thereafter have had footplate and running shed 
experience, and have worked at least two years on 
administrative duties in a locomotive running 
department. Drawing office experience an advantage. 

Opportunities for rapid promotion in the higher 
ranks of Nigerian Railways are he pro- 
gressive growth of traffic and the wastage in senior 
posts due to normal retirements combine to give 
excellent opportunities for advancement to men of 
approved worth. 

Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W.1, 
giving, briefly, age, qualifications and experience. 
Mention the reference number BCD. 110/14 beg 








BRITISH ELECTRICITY AUTHORITY 





GENERATION DESIGN BRANCH 





ASSISTANT ENGINEERS 





British Electricity Authority, Generation Design 
Branch, Headgq » London, invite applications 






ng to qi ualifications and « 
alesies somewhat lower in provinces, 
should be age 25 or over. Appointments » 
and non- ionable, but with long-term 
Special allowance up to £1500 a ~ 
location payable in addition to salary dys 
Seas service. Candidates must be nat 
British subjects of natural born British p; 
Minimum qualifications and experience 
grades of posts : i) (a) University Degre, 
valent Diploma in Electrical and/or 
Engineering, and at least a two-year appr 
or (b) Graduate or Corporate Membe; 
Institutions of Mechanical or Electrical 
with appreciable electrical engineering ¢ 
and at least a years’ epprentiont i 
ible position for m mit 
three years with well-established engi 
providing wide experience in electrical andy 
engineering practice. 
_ ee Le quoting reference Dy 
“S., Technical ang 
Register (K), ‘Almack House, King Stree, 




























































AIR MINISTRY 











TRADESMEN 












Air Ministry require the following TRA} 
for service in Aden and the Middie East : 
of Trades (Building), Foreman of Trades (Mg 
Transport), Foreman of Trades (Ref 
Mechanical and Electrical Chargehand, § 
Fitter (Civil Engineering Plant), Fitter (C 
neering Plant), Storeman, Foreman Fitter (( 
Fitter (General), Fitter (Mechanical 1; 
Engagements are on a contract basis of y 
years — a possibility of extension. Pay at 
rates wy a tax-free foreign service i 
Furnished accommodation (tented at som 
is free, but a reasonable charge is made for 
messing. There is no accommodation for 
Grant for purchase of kit £35. Fare paid 
home on completion of contract. Applica 
be under 50 years of age.—Application 
to any Employment Exchange, quoting 
4818/54. ; 






































for the ‘following vacancies in the Station Design and 
Layout oe which is concerned with the 
of proposals for the 
design ‘and ionet of th the Authority’s power stations : 
PRINCIPAL ASSISTANT ENGINEER 

Candidates should possess an Honours 
Engineering and/or be Corporate Members o' 7 
the I.Mech.E. or the I.E.E., and must have wide 

experience in a senior position in the design and 
- ut of large modern power stations. A knowledge 

Operation and/or construction of power stations 
pet be an advantage. 

The successful candidate will be required to take 
charge of a group of memeers and must therefore 
possess a of leadershi 

Salary N.J.M., Scale 4, £1650-£1800 p.a. inclusive, 
according to ualificat tions and 5 ae 
THIRD ASS STANT ENGINEER 

Candidates should possess an Honours Degree in 
Engineering and/or the requisite qualifications for 
Corporate Membership of either the I.Mech.E. or 
the LE.E., and should have experience in the design 
and eer of hy modern power stations. 

Salary N ~£1125 p.a. inclusive, according 
to ro = awed and experience. 

Forms from D. Moffat, Director of Establishments, 
Winsley Street, London, W.1, to completed and 
returned by 13th December, 1954. Quote Ref. 
ENR./545. E6802 


NATIONAL COAL BOARD 








SCOTTISH DIVISION 





PLANNING AND PROGRESS OFFICERS 





Applications are invited for the posts of PLAN- 
N and PROGRESS OFFICERS for the Central 
Workshops at Alloa and at Lugar (Ayrshire). Appli- 
cants should have a technical education equivalent 
to the Higher National Certificate in Mechanical 
Engineering, and should have had practical experience 
as an engineer and also have been connected with work- 
shops operations, if possible in the coalmining 
industry. It is desirable that they should have had 
experience in modern methods of work flow, and 
production control in relation to large-scale over- 


MINISTRY OF FOOD 
FOOD RESEARCH EXPERIMEN! 
FACTORY 










SENIOR SCIENTIFIC OFFICE 
(UNESTABLISHED) 





Ministry of Food ire SENIOR SC 
OFFICER (UNESTABLISHED) at ther 
Research Experimental Factory, Aberdeea, 
in research and development work on food 
equipment, First or Second Class Honouws 
or equivalent in Mechanical Engineering, ani 
three years’ post-graduate experience 4 
knowledge of design problems in heat tra 
air flow, or vacuum techniques desirabl, 
instrument experience an advantage. c 
£975 by £35 to £1150 (London), less {Mi 
vincial differentiation.—Application fi 
M. S., Technical and Scientific Regisiet 
King Street, London, S.W.1, quoting Ref.C 
Closing date 17th December, 1954, 
















MINISTRY OF SUPPLY 





EXPERIMENTAL ESTABLISHME 


ENGINEER OR PHYSICIST 






Ministry of Supply, Experimental Estab 
Christchurch, Hants, requires ENGIN 
PHYSICIST with knowledge and prefer 
practical experience of soil mechanics theon 
fications :—Higher School Certificate (% 
equivalent, but a of a Degree or 
Engineering or ics may be an advantag: 

within Assistant Rowtaantel Officer ran 
Ges 18)-£615. Women somewhat less.—AP 
forms from M.L.N.S., Technical and 
Register (K), 26, King Street, London, Swe 
E 716/54/A. Closing date 20th December, | 












haul and maintenance of plant and 
Applications, stating full particulars of age, educa- 
tion, qualifications, experience (in chronological 
order), present post, grade and salary, should be 
forwarded to the Establishments Officer, 1, Eglinton 
Crescent, Edinburgh, 12, within 7 days. E6851 





LONDON TRANSPORT 





EXECUTIVE ASSISTANT 





London Transport require EXECUTIVE ASSIST- 
ANT for design of mechanical handling equipment 
for railway permanent way maintenance, renewal and 
construction works. Applicants must have — 
experience of mechanical and electrical desi 
drawing-office experience. nage eggeen F ‘Figher 

member or ving for 
ate alary 


oe Certificate, 
. prospects of advancement to 


rship of professional 
ow 4 ee to 

Ray ye = super- 
bation.—Applications 


after 
to yg Otic PIEY. $12), lasten Transport, 55, 
Broadway, S.W.1 r acknowledgment enclose 
addvened enve! lope. E6801 








AIR MINISTRY 
SHIFT ENGINEERS, 
ENGINE-DRIVER-FITTERS AND § 
DRIVERS 















Air Ministry require SHIFT ENGI 
ENGINE-DRIVER-FITTERS and § 
DRIVERS, to operate diesel engines 
houses situated in North Africa, Adet 
Middle East. Shift Engineers and Eng 
Fitters must have served an apprentices! 
least five years as Fitter. Engagements 
contract basis of up to two years with the p 
of extension. Pay is at London rates plus 
foreign service allowance. Free furnis 
modation (tented at some stations), but ™ 
charge is made for food and messi a nef 
accommi ion for families. Grant for! 
of kit £35. Fare paid out and home on com? 
contract. Applicants should be under ? 


.—Application to be made to any 17 
Taenee, quoting O.M.P. 4818/2/54. 
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The Queen’s Speech 


Last Tuesday morning Her Majesty The 
Queen, accompanied by H.R.H. The Duke of 
Edinburgh, drove in state to the House of Lords 
to open the new session of Parliament. In the 
speech from the Throne the Queen said that her 
Ministers would promote the development of 
the Colonial Empire and for that purpose would 
prolong the Colonial Development and Welfare 
Acts and increase the funds available under 
them. Full support would also continue to be 
given to the Colombo plan. There was also 
reference in the speech to the present review of 
the general agreement on tariffs and trade, 
Her Majesty saying that in this and other ways 
the Government would seek to maintain the 
advance towards a freer system of trade and 
payments and to extend the markets for exports. 
The speech went on to promise early legislation 
to authorise pension increases, including retire- 
ment pensions and benefits provided for the 
victims of industrial accidents and diseases. 
The Government’s concern was expressed in 
the speech at the grievous toll in death and 
injury that was taken by road accidents, at the 
inadequacy of the highway system for the 
ever-increasing volume of traffic, and at the 
damage done to the national economy by 
traffic congestion and delays. The Queen said 
that her Ministers had decided to embark upon 
an expanded programme of road construction 
and improvement, designed both to increase 
safety on the roads and to promote the freer 
flow of traffic. The Road Traffic Acts would be 
amended to further those aims. Legislation 
would also be proposed to authorise an increase 
in the borrowing powers of the British Transport 
Commission. The speech also announced the 
Government’s intention to stimulate the expan- 
sion of facilities for higher technological educa- 
tion so that advances in scientific research might 
be matched by increased industrial efficiency and 
production. 


** Comet” Court of Inquiry 


THE court of inquiry into the ‘“‘ Comet ’”’ 
disasters ended on Wednesday of last week, 
November 24th. It was opened at Church 
Hall, Westminster, on October 19th, and had 
been in session there on twenty-two days. On 
November 23rd Sir Hartley Shawcross concluded 
his statement on behalf of the de Havilland 
Company. He said that the company proposed 
to rebuild the fuselages now under construction 
of “ Comet”? II and III aircraft, using thicker 
gauge material and incorporating redesigned 
and strengthened windows and cut-outs. Sir 
Hartley stated that he did not think it was practical 
or expedient to prepare the “‘ Comet” I for 
civilian service again. He maintained that the 
guaranteed performance of the Marks II and III 
aircraft could still be honoured. It was also 
stated by the company that the parts of the 
wing prone to fatigue were to be redesigned ; 
the wing fuel venting arrangements were to be 
improved ; a method was being devised to 
prevent wing damage by the pressure refuelling 
system ; consideration was being given to a 
modification of. the powered flying control 
system to suit the pilot and the use of a non- 
inflammable hydraulic fluid was being investi- 
gated. It was noted that damage by buffeting 
of the jet efflux would be reduced by the thicken- 
ing of the fuselage skin. Summing-up on the 
concluding day of the inquiry was undertaken 
by Sir Lionel Heald, counsel for the Crown. 
There had been altogether, he stated, sixty-eight 
witnessesand 145 exhibits, and the shorthand tran- 
Script amounted to 800,000 words. Sir Lionel 
had hoped when opening the inquiry that the 
Whole truth of the disasters would be revealed 
and a valuable contribution to aviation safety 
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made. It was not for him, he concluded, to say 
whether those results had been achieved. Lord 
Cohen, the president of the court, then said the 
report would be prepared as soon as possible 
and forwarded to the Ministry of Transport and 
Civil Aviation. 


Investigations into Rubberised Tar for Road 
Surfacings 


THE effect of rubber on the behaviour of 
bitumen in road construction has been fairly 
extensively investigated over the past few years ; 
we described in THE ENGINEER of May 5, 1950, 
and July 20, 1951, examples of this work. The 
British Rubber Development Board has now 
turned its attention to the analogous use of 
rubber as an addition to tar. One difficulty 
met with in these investigations, the Board 
states, is the wide diversity of tars available as 
road binders, and it is found that the behaviour 
of rubberised tars is dependent on the nature 
of the tar. However, road surfacings using a 
rubberised tar compound have been laid com- 
mercially during the past year, but it has not 
yet been possible to produce stable dispersions 
of rubber in tar with all the kinds of tar available. 
Laboratory investigations have shown that 
the most promising rubberised binders are 
obtained using natural rubber powder and 
vertical retort tar. The powder may be dispersed 
in the pitch, or in the road tar. If the latter 
method is chosen then an unvulcanised rubber 
powder is necessary and the powder (1 to 2 per 
cent weight) should be heated with the tar for 
one to two hours at 240 deg. Fah. If the pitch 
is to be rubberised then either an unvulcanised 
powder or a vulcanised powder may be used ; 
these should be heated with the pitch for half an 
hour or two hours respectively at 300 deg. Fah. 
Where it is desired to use a rubberised blend of 
bitumen and tar, the most convenient technique 
is first to introduce the rubber powder into the 
bitumen. Rubberised bitumen can then be 
blended into the tar to the desired proportion. 
A London firm has recently put on the market 
a rubber tar compound, the Board states. This 
com,)ound is mainly composed of tar, with the 
addition of bitumen and natural rubber powder. 
It was first tried out experimentally on a small 
scale in Warwickshire last year. This year 
Warwickshire County Council has put down a 
further 10 miles of surface dressing laid with the 
same mix, and first impressions, it is stated, 
appear to be favourable. Other road authorities 
have had test sections laid. The Board considers 
that it is too early for any decisive statement to 
be made regarding the performance of this 
material, but its exceptional tenacity has aroused 
favourable comment, and it appears possible 
to get good results even when laying is carried 
out under adverse weather conditions. 


De-icing Locomotives on the London 
Transport System 


For a number of years specially equipped 
locomotives have been in use on the open sections 
of the London Transport system to counter the 
effects of ice and snow on the conductor rails. 
These locomotives have additional bogies fitted 
with ice cutters, wire brushes and anti-freeze 
sprays, and they have riow been converted to make 
their de-icing equipment partly - automatically 
instead of manually controlled. It is now no 
longer necessary for each locomotive to have an 
operator working valves which control supplies of 
de-icing fluid to the positive conductor rail as its 
location changes from one side of the track to 
the other. Automatic operation is now achieved 
by the use of compressed air controlled by electro- 
pneumatic valves. In the locomotives a switch 
panel above the driver’s lookout windows at 





each end of the locomotive contains a rotary 
master switch. This switch not only cuts in the 
current supply to the switches which control the 
brush and cutter equipment, but also governs the 
supply of current to the spray-actuating valves. 
Brush and cutter equipment comprises electro- 
pneumatic valves supplying compressed air to 
operating cylinders which serve to lower the sleet 
brushes and ice cutting rollers to rail level when 
required. The spraying equipment is actuated 
by three electro-pneumatic valves—two for the 
positive and one for the negative rail—and these 
valyes, by allowing air to pass into cylinders, 
open valves in the de-icing fluid pipelines. Gaps 
in the positive rail, and its change of location 
from one side of the track to the other, are auto- 
matically detected by shoe-operated switches 
mounted on the positive shoe beams on each side 
of the locomotive. When a shoe drops below 
rail level its attached strap pulls open a contact 
to de-energise the spray-actuating valve on that 
side. A pneumatic interlock fitted in the braking 
system interrupts the flow of fluid when the loco- 
motive is standing with its brakes on. 


Traffic Lights in Oxford Street 


AMONGST the various interim road improve- 
ment schemes recently announced by Mr. J. 
Boyd-Carpenter, the Minister of Transport and 
Civil Aviation, and noted in our last issue, 
was a proposal for the installation of traffic lights 
of a new kind. The first installation of these new 
lights was formally brought into operation by 
Mr. Boyd-Carpenter on November 29th. This 
new system of traffic light signals has been 
installed in Oxford Street, London, at a cost of 
£37,000, the chain of new signals stretching from 
Marble Arch to St. Giles’ Circus, a distance of a 
mile and a quarter. These signals replace the 
old fixed-time signals installed nearly a quarter 
of a century ago, and the change over from the 
old system to the new was carried out gradually. 
Under the old system the signals changed at 
fixed intervals, worked by a clock motor. These 
intervals were set to meet average traffic needs. 
There was also a device to select a longer or 
shorter cycle time at the busy or slacker times of 
day, but the system took no account of the 
variations in traffic from minute to minute. The 
new system has detector pads in the roads and 
the periods of red and green signals are deter- 
mined by vehicles passing over these pads as 
they approach the junctions, i.e. they are self- 
adjusting to meet the actual traffic needs from 
moment to moment. If no vehicle arrives at a 
side road the signals stay green to the main road. 
There are two master controllers working on 
alternate days, but arranged so that if one fails 
the other immediately takes over. The master 
controller counts all vehicles arriving at Oxford 
Circus and every five minutes assesses the 
situation. It also takes account of the time of 
day and day of the week. On the basis of these 
calculations it can, for instance, cut out some side 
road detectors to give a bias in favour of the 
main road ; or when traffic is light, as at night, 
it can leave each individual controller at the 
various junctions to work independently. As 
an indication of the vagaries of traffic, the 
Ministry states, it may be mentioned that the 
traffic volume at Oxford Circus at 11.30 p.m. on 
Saturday is often greater than it is during most of 
the day. The total volume using Oxford Circus 
rises from about 2000 vehicles per hour at 8 a.m. 
to over 4000 vehicles per hour at 9 a.m. and 
6 p.m., with values varying above and below 
3000 per hour between these times. The original 
signalling system covered nineteen intersections. 
In the new system there are only fifteen signal 
junctions. The reduction has been brought about 
by banning the right-hand turn at the less impor- 
tant junctions and introducing one-way working 
in some side streets, 
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Stresses in Rectangular Plate 
Projections 


No. I 
By J. C. CHAPMAN, Ph.D., A.M.I.C.E. 


The relaxation method is used to derive displacements and stresses in rectangular 
plates having imposed displacements or forces along one long edge. The plates 
may be taken to represent in a very idealised form the sides of a ship’s super- 
structure, or any other rectangular structural element which is loaded in a similar 
way. The equations and methods of solution given are applicable to either stiffened 
or unstiffened plates, but solutions are given for unstiffened plates only. Stresses 
derived from displacement solutions are given for plates having side ratios of 2:1, 


4:1,6:1 and infinity. 


They are in a form suitable for synthesising stresses for 


any imposed circular curvature, together with any imposed uniform strain. Two 
solutions are also given for 6 : 1 plates having an attachment along the unloaded 
edge. Two solutions for a different edge loading are derived in terms of a stress 


function. 


HE original purpose of this investigation 

was to throw some light on one aspect of 
the structural behaviour of ships’ super- 
structures. To this end stress distributions 
have been found in rectangular plates so 
loaded as to simulate to some extent the con- 
ditions holding in the sides of a super- 
structure. 

The contribution which a superstructure 
or deckhouse makes to the bending strength 
of the hull depends on several factors, one 
of which is the length of the superstructure. 
Clearly the stresses predicted by the simple 
theory of bending will not be developed near 
the ends of the superstructure, and the diffi- 
culty is to determine at what stage the super- 
structure may be taken as being fully effective. 
It is customary to assume that complete 
effectiveness is attained at a distance from 
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Some experimental confirmation is given for certain conditions. 


the ends equal to a certain number, say 
three, times the depth. Such a rule of 
thumb cannot be completely adequate since 
the rate at which the longitudinal stress is 
developed depends also on other factors, such 
as the width of the superstructure. 

Similar problems arise in other structural 
discontinuities, such as the flanges of beams 
and in certain stiffening members. In no 
case can the discontinuity be properly 
isolated from the parent structure, as the 
strains at the junction will always be modified 
by distortions of the main structure. On the 
other hand, it may be possible to estimate the 
limits within which the boundary conditions 
must lie, and in the present paper certain 
simplifying assumptions have been made 
which enable the discontinuities to be treated 
as isolated plates. 
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Fig. 1—Stress components for uniform strain, zero curvature and for uniform curvature, zero strain 





Infinitely 
Long 











Infinitely 
Long Plate 





Dec. 3, 1954 


If a Fourier or a polynomial analysis jx 
used it is difficult to satisfy all the boundary 
conditions, even when the necessary simplify. 
ing assumptions have been made. Resor 
has therefore been made to the relaxation 
method, since by this means all the assumed 
boundary conditions can be satisfied, excep; 
at the singular points at the corners of the 
loaded edges of the projections. It should be 
noted that failure to satisfy the theoretica 
conditions at these points is probably of 
little practical importance, since the infinite 
stresses which would be theoretically pro. 
duced in a purely elastic material cannot ip 
fact exist. In the region of the corner it js, 
however, possible to reduce the mesh length 
progressively so that the stress distribution 
can be determined as close to the corner a; 
may be required, although, of course, the 
corner itself is never reached. 

One possible use for the present numerical 
analysis would be to provide a check on any 
approximate mathematical analysis which 
may be made. The accuracy of a relaxation 
solution is only limited by the size of the 
mesh length and is not, in general, inhibited 
by incorrect boundary conditions. 

The assumptions made in the present paper 
have been chosen to accord to some extent 
with the conditions holding in a ship’s super- 
structure. A superstructure is loaded at its 
lower edge by shearing and vertical forces 
applied from the main deck of the ship. The 
lower edge of the superstructure is then dis- 
placed both longitudinally and vertically so 
that it has an imposed longitudinal strain as 
well as an imposed curvature. The variation 
of these displacements will depend on the 
bending moment applied to the ship and also 
on distortions which occur in the main hull. 
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For the present study, however, it has been 
assumed that the imposed strain and curva- 
ture at the junction are each uniform along 
the length of the superstructure. These 
assumptions, whilst very approximate, can to 
some extent be justified by the fact that the 
thickness of the plating in the superstructure 
is less than that of the main hull, so that super- 
structure displacements do not greatly affect 
the longitudinal bending of the hull. 

The numerical analysis enables some esti- 
mate to be made of the shearing stresses 
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Fig. 2—Stress components for zero 
vertical stress and uniform strain 

which occur at the junction of the super- 
structure and hull, and this distribution may 
be useful as a guide for a mathematical 
analysis. The shearing stresses found will 
presumably be overestimated, since in 
practice some relief must be afforded by 
distortions in the main hull. 

In order to give some idea of the effect of 
a superstructure deck two solutions have been 
obtained for plates having flanges fixed to 
their unloaded longitudinal edges. The 
flange is considered to be sufficiently com- 
pact for the distribution of stress to be 
uniform over its cross section. This would 
not be the case in practice, but it is suggested 
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that the practical condition where the stress 
varies across the width of the superstructure 
deck may be simulated by taking a flange of 
varying cross section. A solution for such 
a flange could be found without difficulty. 
There is no technical difficulty in continuing 
the relaxation process from the side of the 
superstructure into an abutting super- 
structure deck in which the stress is allowed 
to vary, but the process would become much 
more laborious. 

Owing to transverse distortions of the hull, 
the curvature of the superstructure may differ 
considerably from that of the hull. The 
extent of this difference will depend on the 
transverse stiffness of the hull, and if the hull 
cross section were very flexible the curvature 
of the superstructure may even be in the 
reverse direction. Two solutions have there- 
fore been found for the limiting case of a 
completely flexible hull which is incapable of 
transmitting vertical forces to the super- 
structure. This limiting condition would not, 
of course, occur in practice. 


RELAXATION SOLUTIONS 

In formulating the governing equations 
it has been assumed that any stiffening 
members are in the longitudinal and trans- 
verse directions and are sufficiently closely 
spaced to be represented by equivalent sheets. 
The numerical solutions given are for 
unstiffened plates, but the equations formu- 
lated and the technique used would give 
solutions for stiffened plates without further 
difficulty. 

For the plates having imposed displace- 
ments at their lower edges, solutions have 
been found in terms of longitudinal and 
transverse displacements u and v by satisfying 
the equations of equilibrium and com- 
patibility. These solutions are quite graphic 
and, for instance, enable displacement dia- 
grams to be drawn which show the distorted 
shape of the plate as do grid lines ruled on a 
sheet of distorted rubber. In most cases, 
two solutions have been found, one for 
uniform strain and zero curvature imposed 
at the lower edge, and one for uniform 
curvature and zero strain. By adding these 
two solutions together in the correct propor- 
tion, it is then possible to find the displace- 
ments and stresses for any imposed uniform 
strain together with any imposed uniform 
curvature. 

Where the specified edge condition is 
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that of uniform strain and zero vertical 
stress, the solutions are more conveniently 
found in terms of a stress function. 

Displacement solutions have been found 
for plates having side ratios of 2:1, 4:1, 
6:1 and infinity. Displacement solu- 
tions have also been found for two 6:1 
plates having flanges attached to the unloaded 
longitudinal edge. One flange has a cross- 
sectional area about equal to the plate area 
and the other flange has an “ infinite ” area, 
this representing the limiting case where the 
flange is so large in relation to the plate 
thickness that it effectively prevents longi- 
tudinal displacement of the plate at its 
junction with the flange. Stress function 
solutions have been found for a 2:1 and a 
4:1 plate. 

The accuracy of a relaxation solution 
depends on the mesh size and can only be 
determined for a particular problem by 
progressing to a smaller mesh. Control 
solutions have therefore been found in certain 
cases on a finer mesh to establish the 
accuracy of the standard mesh solutions. It 
will be seen that, whereas the stress function 
solutions have an inherent inaccuracy which 
is independent of the stress gradients, the 
displacement solutions have no such inherent 
inaccuracy, although in regions of rapid 
stress variation the inaccuracy may be quite 
as great as that of a stress function solution, 


EXPERIMENTS 

The simplest boundary condition to simu- 
late experimentally was that of uniform 
strain and zero curvature. Zero curvature 
can easily be achieved by applying direct 
tension to a symmetrical specimen, but 
uniformity of strain is a little more difficult 
to arrive at, owing to the interaction between 
the projection and the bar to which tension 
is applied. In order to reduce the disturbing 
effect of the projection on the bar, a celluloid 
plate was used for the projection and alu- 
minium alloy for the bar. Aluminium alloy 
was chosen in preference to steel so that a 
larger strain could be applied to the bar 
without permanent set. 

A celluloid plate measuring 45in by 74in 
by # in was cemented and tightly clamped 
symmetrically between two aluminium alloy 
bars, each I4in by 4in (Fig. 4(a)). The plate 
extended for 3in within the clamping bars 
beyond each end of the visible projection, 
so that no slip was possible over the test 
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length. The bars were stretched in a testing 
machine by means of pins on the axis of 
symmetry of the specimen, which was there- 
fore free from curvature. The AE of the 
cross section of the straining bars was about 
seventy times that of the projecting celluloid, 
so that the strain at the junction of the bars 
and the projections was practically uniform. 
The local strain variation due to the bolt 
holes was less than 3 per cent. Electrical 
strain gauges were fixed to the plate, each 
gauge being opposed by another on the 
reverse surface of the plate. The side ratio 


(a) “ Infinitely long” (b) 6:1 projection with 
projection flange 


Fig. 4—Experimental projection 


of the projection as shown is 15 : 1, and this 
may be regarded as infinitely long, since the 
strain was found to be constant over the 
central part of the plate. 

After strains had been measured for the 
“ infinitely long” plate, the projecting parts 
were cut back to give successively side ratios 
of 12:1, 10:1, 8:1 and 6:1. After 
recording strains for the 6:1 ratio, flanges 
were fixed to the projections (Fig. 4(b)), and 
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UNIFORM CURVATURE, ZERO STRAIN. 
o% 


Fig. 5—Stress contours for 4:1 plate 


strains were again recorded. After reducing 
the side ratio to 4:1 the flanges were 
removed and the projections were again cut 
back to give a side ratio of 2 : 1. 


RESULTS 


The diagrams show distributions of the 
longitudinal, transverse and shearing stress 
components og, sy and tz, which are readily 
found from the calculated displacements 
uand v. 

The value of o, at a lower corner is indeter- 
minate and has been omitted from the dia- 
grams. The values of the stresses o, and 
zy are also indeterminate, but the magnitude 
of the vertical and shearing forces which act 
at the corner can be found from the equi- 
librium conditions that 
the total vertical 
force across any hori- 
zontal section must be 
zero, and that the total 
shearing force on a 
horizontal line must be 
equal to the longi- 
tudinal force on a 
cross section which 
meets the end of this 
line. The magnitude 
of the stress at the 
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(Fig. 1(a)). Similarly, the stress diagrams for 
uniform applied curvature are drawn toa 
common scale and can be related to simple 
bending values by reference to the infinitely 
long plate of Fig. 1(d). 

Fig. 1(a) shows o, for uniform strain and 
zero curvature and it can be seen that for the 
2:1 plate the stress at the centre of the 
unloaded edge is very small and of opposite 
sign to the datum stress. Although uniform 
strain is applied to the lower boundary of a 
plate the stress at this boundary is not quite 
uniform, owing to the variation in sy. 

A common design assumption is that 
uniformity of stress is attained at a certain 
number of times the depth from one end and 
this diagram makes it clear that such a 
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corner will depend in 
practice on the yield 
stress of the material, 
and in the diagrams 
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this magnitude has 
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for projections having 
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citerion is not, in itself, sufficient. For 

ample, whilst at the centre of the unloaded 
edge of the 4:1 plate the stress reaches 
5 per cent of the datum value, in the 
; finitely long plate the stress at twice the 
depth from the end is 84 per cent of the 
jatum value. It is necessary to specify the 
overall length of the plate if the stress at any 
‘ven distance from one end is to be 
estimated. 

Figs. 1(b) and 1(c) show the vertical and 
shearing stresses to be large only in the 
region of the end of a plate and, in the case 
of an infinitely long plate, these stresses 
diminish practically to zero at about three 
times the depth from one end. 

Figs. 1(d), 1(e) and 1(f) show the corre- 
sponding distributions for plates having 
uniform curvature and zero strain imposed 
at the lower edge. As may be inferred from 
purely physical considerations, the stresses 
x, and ‘zy near the corner of the plate are 
not as large-for this condition as in the first 

















Fig. 2 shows similar stress distributions 
fora 2: 1 and a4: 1 plate to which uniform 
strain and zero vertical stress is applied at 
the lower edge. The simple bending stress 
is shown by the broken lines and it can be 
gen that in this case the longitudinal stress 
approximates to the simple bending value 
at quite a small distance from the end of the 
late. 
rie. 3 shows the stress components for a 
6:1 plate having a flange attached to the 
unloaded longitudinal edge. In order to 
show the greatest effect of such a flange the 
diagrams include distributions for a plate 
without a flange, and for a plate with a 
flange which is sufficiently large to effectively 
prevent longitudinal displacement along the 
line of its attachment to the plate. (The 
diagrams for the plate without a flange 
appear also in Fig. 1.) The effect of a flange 
, is to reduce the rate of growth of o, along the 

plate and also to increase o, and zy, especially 
near the ends of the plate. The condition 
implied by the infinite flange would never 
occur in practice although it could be very 
closely simulated experimentally by attaching, 
for example, a steel flange to a celluloid plate. 

Fig. 5 shows stress distributions for a 4 : 1 
plate in the form of contours. The relaxation 
solution lends itself readily to this sort of 
representation, which may be convenient in 
some instances. 

Fig. 6 shows the experimental results 
obtained from the plates illustrated in Fig. 4. 
7” Strain distributions are shown along the 
2. unloaded longitudinal edges of the plates 

and on the vertical centre lines. In cases 
where a relaxation solution has been obtained 
the result of that solution is superimposed on 
ithe experimental strains. The discrepancy 
between experimental and calculated strains 
is no greater than the inherent experimental 
inaccuracy which is indicated by the readings 
of the control gauges which were placed on 
the centre line of the “‘ dummy ” half of the 
plate. The diagram at the bottom of Fig. 6 
shows the variation of strain at the centre of 
the unloaded longitudinal edge with the 
length of the plate ; this strain reaches 95 per 
ry of the applied strain for a side ratio of 
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(To be continued) 





“ Gas IN INDusTRY.”"—The Gas Council has published 
4 new and revised edition of its brochure “‘ Gas in 
Industry,” which describes and illustrates some of the 
More important of the 4000 industrial processes in which 
848 is used. Industrial sales now account for a quarter 
of the total sales of [an throughout the country, and 
among the industries dealt with in the booklet are steel 
and other metal trades, glass manufacture, core drying, 
| og chemicals, wire making, baking, food manu- 
aan, pottery manufacture, and paints, oils and 

shes, 
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Missiles 


By G. W. H. GARDNER, C.B.E.* 
No. II~( Concluded from page 732, November 26th ) 


In the James Clayton lecture before the Institution of Mechanical Engineers on 
Friday, November 19th, extracts from which are here printed, Mr. Gardner took as 
an example the technical problems of designing a ground-to-air weapon. After 
defining its task, and the principles of guidance, he went on to consider the effects 


of kinematics and aerodynamic heating. 


On propulsion, he discussed the ram jet, 


the rocket motor and the turbo-jet. In conclusion he had something to say about 
“* Tridac,” the three-dimensional analogue computer installed at the Royal Aircraft 
Establishment. 


. 


DEVELOPMENT METHODS AND FACILITIES 
HE process of development of a new 
military interceptor or bomber aeroplane 
is usually a step forward into the unknown 
and the collection of the necessary design 
data demands extensive system analysis, 
engine experimental work, wind-tunnel ex- 
ploration, aerodynamic, structural and per- 
formance calculation and equipment experi- 
ment. Subsequently, components and sys- 
tems are exhaustively tested on the ground. 
Even so, test flying amounting to many 
hundreds of hours is required before the 
aeroplane can be declared fit for Service use. 
During this period many features are recorded 
by automatic observers, by the pilot and the 
crew. These are analysed and faults or short- 
comings are rectified by adjustment or 
redesign and modification. 
Up to the present, development of guided 


Fig. 18—Servo-motors for ‘‘ Tridac ”’ 


missiles has been, in some respects, an even 
greater step into the unknown and demands 
the same kind of preliminary work as the 
aeroplane. An acute difference arises, how- 
ever, in relation to test flying because, in the 
absence of a reliable means of recovering a 
missile undamaged after each flight, some 
way must be found to avoid the need to 
manufacture, fly and each time destroy, the 





* Director-General of Technical Development (Air), Ministry 
of Supply. 





many hundreds or thousands of missiles 
which would be required to produce all the 
necessary flight information. A large con- 
tribution can be made by intensifying and 
extending the preliminary ground work. 

The difficulty of creating adequate aero- 
dynamic facilities to meet advanced require- 
ments is emphasised by the fact that a wind 
tunnel with a working section 8ft square and 
capable of running continuously at two-and- 
a-half times the speed of sound would cost 
about £10,000,000. Furthermore, a vast 
supply of compressed air is required to test 
powerful air-swallowing engines. A modern 
propulsion-test plant capable of handling 
300 Ib of air per second at sea level and of 
appropriate altitude operation would also 
cost about £10,000,000. 

Another type of facility, the flight simula- 
tor, is playing an increasingly important part 
in guided-missile de- 
velopment. A new 
giant calculating ma- 
chine of this kind 
called “Tridac” 
(three-dimensional an- 
alogue computer) has 
now been installed at 
the Royal Aircraft 
Establishment. Tridac 
is the largest computer 
in Britain and among 
the biggest in the 
world. It requires 6000 
square feet of floor 
space, contains 8000 
thermionic valves, re- 
quires 400 hp. to 
drive mechanical com- 
puting elements, and 
consumes _ altogether 
650kW of electricity. 

Tridac is different 
from other “ electronic 
brains ” in that it pro- 
vides a model of the 
system being studied. 
When making a cal- 
culation of a missile 
intercepting a bomber 
there are sets of 
meters, pens moving 
automatically over 
charts and moving 
diagrams on screens 
—one of them three- 
dimensional — which 
give the operators a 
complete picture of what would happen in 
such an operation. The positions of the 
missile and bomber, their manceuvres, speeds, 
heights, &c., are all calculated and displayed. 
All the calculations are made at the same rate 
as that at which the events would happen 
in real life, so that parts of an actual missile 
can be connected into Tridac for test pur- 
poses. 

The use of Tridac for guided-missile prob- 
lems will undoubtedly reduce the number of 
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Fig. 19—Control Room of ‘‘ Tridac ”’ 


actual missiles which need to be flown for 
test purposes, thus saving time and expense. 
Tridac has been designed jointly by the 
Royal Aircraft Establishment and the research 
laboratories of a commercial concern, by 
which it has been constructed (Figs. 18-20). 

Great attention must be paid to testing 
components over the whole range of environ- 
mental conditions which they will experience 
in storage, transit, handling and in flight, 
and this demands further equipment for 
simulating shock and vibration, acceleration, 
hot, cold, tropical, sea-spray, dust and any 
other likely conditions. 

Valuable information can be obtained by 
flight-testing missile components or by 
measuring effects in relatively cheap, often 
very small, purely experimental missiles or 
“test vehicles.” For this purpose and for 
the inevitable full-scale missile tests, free 
flight facilities are required comprising tracts 
of country or sea 
areas, launching in- 
stallations and a com- 
plex of instrumentation 
and communications. 
Some small ranges are 
used in Britain and a 
magnificent range has 
been created at Woom- 
era in Australia. 

The efficiency of the 
flight-testing method 
depends critically on F 
instrumentation and, 
in particular, on re- 
liable radio telemeter- 
ing, by which is meant 
the measurement of 
physical quantities in 
the missile and their 
transmission to the ® 
ground by radio. On 
the ground, recording 
equipment with capa- | 
cious memory can be 
fed with streams of @ 
information simultane- 
ously through many 
radio channels during 
the course of the flight 
and these records can be examined later 
(Fig. 21). The importance of achieving reliable 
telemetry cannot be over-emphasised ;_ it 
represents the eyes and ears of the designer. 





The development of efficient recovery of 
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experimental missiles would make an enor- 
mous contribution to speed and cost of 
research and it would probably be justifiable 
to increase the size of the missile in order 
that it may accommodate recovery aids, such 
as parachutes. 


PURSUIT OF RELIABILITY 


It is hard to imagine a more difficult 
engineering problem than that of developing 
a guided missile of the kind discussed in this 
lecture to a satisfactory degree of reliability 
before it is outmoded by counter-measures 
or by advances in the art. It must be 
designed to withstand a wide range of con- 
ditions during storage and transit and in 
operation. It is entirely automatic and the 
failure or partial failure of any component is 
likely to render the missile ineffective. It 
is not possible on the ground to simulate all 
conditions, and it is impossible to adjust 


Fig. 21—Telemetry receiver 


anything once the missile is fired, after which 
it is difficult to find out the cause of a failure 
or even what has failed. 

The missile is a complex of advanced aero- 
dynamic, structural, propulsion, hydraulic, 


Fig. 20—Console of ‘‘ Tridac ”’ 








Dec. 3, 1954 





electronic and instrument techniques, and 
room for duplication of vital services can be 
provided only under great penalty. The 
required performances can be obtained only 
by refining and miniaturising until there js 
little reserve. An example of this was the 
*““'V.2” weapon which, to save structur 
weight, was unable to carry its fuel except 
in the vertical position. This problem of 
achieving adequate reliability which may tb 
the greatest of those mentioned, requires the 
attention of our best engineers in order 
to ensure that sound engineering principles 
and practice are followed and that the 
potential value of these important weapons 
becomes a reality. 
CONCLUSION 

The majority of intricate mobile devices, 
like ships, tanks and aircraft, require the 
intervention of human beings to enable them 
to operate. This fact simplifies the designer's 
task enormously in that he relies on the 
human beings to act as links between other- 
wise separable functions and to provide 
intelligent monitoring and discrimination. 
Many components can, therefore, be designed 
separately and their separate functions need 
not be known to the vehicle designer but only 
to the operator. They need never work in 
unison until the operational stage is reached. 

In the guided missile, because all com- 
ponents are interlinked and interdependent, 
and because highly efficient overall function- 
ing is necessary, the system must be con- 
ceived as a whole and must be extremely 
closely integrated during design, development 
and production. Then a difficult question 
arises, namely, whether to create in one firm 
the ability to conceive, develop and mamv- 
facture all parts of the missile or to rely on 
close partnerships between established specia- 
list firms. I am sure that either can 
succeed given the necessary managerial wil 
and ability and appropriate organisational 
arrangements. 

The problem of air superiority is like 4 
game of chess in which one is unaware of 
one’s adversary’s last move. Offensive 
weapons will retain their deterrent value, and 
defensive weapons will ensure the protection 
of our territory only so long as they remail 
superior to any possible answer of an adver- 
sary. Guided missiles will play a most 
important part in this struggle for superiomity 
and in this struggle a major contribution '5 
required from the mechanical engineer. 
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Peninsular and Oriental Liner 
“ Tberia ” 


No. I 


The “* Iberia,” is now on her maiden voyage to Australia ; she is the second liner to 
be completed for the Peninsular and Oriental Steam Navigation Company this 
year. This latest addition to the fleet is a twin screw geared turbine passenger and 
cargo liner, having a length overall of about 718ft 9in and a gross tonnage of 
approximately 28,000. There is accommodation for a total of 674 first-class and 
733 tourist-class passengers, and two sets of geared turbines, which take steam at 
500 /b per square inch and 800 deg. Fah., develop a normal power of 34,000 s.h.p. to 
maintain a service speed of 22-5 knots. 


ECENTLY the liner ‘“ Iberia’’ completed 
Ririais in the Clyde and was handed over to 
her owners, and after a “‘shake-down” cruise to 
Tilbury sailed from that port on Tuesday, 

ber 28th on her maiden voyage, and 
joined the “* Arcadia ’’ and the “‘ Himalaya ’”’ in 


General Particulars of ** Iberia” 
Length overall 


between 


Breadth mould: 
Breadth 


at boat, promenade ‘and “A” 


718ft 9in 
. 668ft 
90ft 6in 


93ft 
49ft 9in 
22°5 


rpendiculars ... 


pa rasaided to “C" deck ... 
Service speed, knots... ... ... 
Grsstonnage ... ... «.. 
General cargo 

Refrigerated cargo 


29,600 
157,180 cu ft bale 
147,750 cu ft bale 


Accommodation 


First-class passengers ... ... ... ... «.. 674 
Tourist-class passengers... ... ... «.. 733 
Crew o - dae eae eae 711 


Propelling Machinery 
Iwo sets double-reduction geared Parsons turbines: 
Normal ahead power (propeller revolu- ~ 
Oe eee ee 
Overload ahead power (propeller revolu- 
tions 140 r.p.m, : peRse! Unash ae 
Astern ate Ri 
Steam supply 
7 800 deg. 5 
Boiler plant : three two-furnace, oil-fired, controlled-superheat 
Foster Wheeler water-tube boilers: 
ae Veda ae 530 Ib/sq in 


Steam pressure au a 
Superheat range 850 deg. Fah. down 
to deg. Fah. 
Electrical Machinery 
Three British Thomson-Houston turbo generators : 
ME Sues sas’ aan. “blaine, oes. Gad: Ae 
225V d.c. 
Overload (two hours) ... ... ... ... 1900kW 
Two W. H. Allen diesel-driven generators 
(emergency) Mea ag fee. aa t ee akg ae 
the Australian service of the Peninsular and 
Oriental Steam Navigation Company. The 
liner, which is a sister ship to “* Arcadia,”’ was 


built and engined at Belfast by Harland and 
Wolff, Ltd., and is only the second ship in the 
history of the owners to bear the name of 
“Iberia.” The earlier ship, built as long ago as 


The first ‘‘ Iberia,”’ of 516 


1836, was a wooden paddle steamer having a 
length of 155ft 4in, a breadth of 24ft 2in, a 
draught of 11ft 10in and a gross tonnage of 516. 
Some 290 tons of cargo was carried and the crew 
numbered forty-one, while side lever engines, 
working at a pressure of 7 lb per square inch, 
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developed 190 i.h.p. to give the ship a speed of 
9 knots. The first “‘ Iberia’’ as shown in our 
illustration, was rigged as a_ three-masted 
schooner and was sold out of service in 1856, 
so that nearly a century has elapsed since the 
P. and O. house flag was worn by a ship of the 
same name. 

Lady McGrigor, wife of Admiral of the Fleet 
Sir Rhoderick McGrigor, launched the new ship 
on January 21st of this year. The completion of 
the “Iberia ’’ concludes the P. and O. post-war 
building programme, designed to provide three 
new ships which, in association with three new 
ships for the Orient Line, would provide a 
fortnightly service to Australia. Our illustration 
shows that the liner, which has a curved contour 
plate stem, cruiser stern, two masts, extended 
forecastle, rounded superstructure and bridge 
fronts and a white-painted hull, presents a 
profile which is identical with that of “* Arcadia ”’ 
except for the large elliptical-shaped butf funnel. 
This, in continuance of efforts to eliminate the 


gross tons, built in 1836 


nuisance of smuts and smoke falling on the 
sports and promenade decks, has been designed 
to that end and thoroughly tested in the wind 
tunnel at the N.P.L. 

There are eleven water-tight compartments 
and a continuous double bottom divided into 


Aerial view of P. and O. liner ‘‘ Iberia,”? of 29,600 gross tons and 22-5 knots speed, for the company’s passenger service to Australia 
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The festcieme cheervation lomge, 8 Go bent deck Seward, showing the large windows which 
follow the wide sweep on the forward curve of the deckhouse fron 


tanks to carry fresh water, water ballast and 
oil fuel with the tanks in way of the engine-room 
reserved for feed water. Water ballast is carried 
in the peak tanks, the forepeak being arranged 
to take fresh water as an alternative to water 
ballast. Fresh water or water ballast is also 
carried in tanks arranged to port and starboard 
of No. 5 hold. In addition to the double 
bottom tanks oil fuel is carried in athwartship 
tanks at the forward end of the boiler room 
and wing tanks to port and starboard of the 
refrigerating machinery space, the boiler room 
and the shaft tunnels. Within the main hull are 
four complete steel decks, namely, “ B,” “ C,” 
“D” and “ E” decks while “ F ” deck extends 
forward from the oil fuel deep tanks and aft 
from the engine-room, and “‘G’”’ deck extends 
between the deep tanks and No. 1 hold. Above 
“B” deck, ““A’”’ deck, except for a break at 
No. 2 hatch, runs for the full length of the ship, 
and above “*A”’ deck are the promenade and 
boat decks to make a total of nine decks, all of 
which, with the exception of ““G’”’ deck, are 
occupied wholly or in part by accommodation 
for the passengers and crew. For the carriage 
of cargo there are six holds, arranged three 
forward and three aft of the machinery spaces, 
and all with trunked hatchways. General cargo 
is carried in two holds and three ’tween decks, 
while three holds and two *tween decks are 
fitted for insulated cargo. The ship is trans- 
versely framed and has been built under the 
survey of Lloyd’s Register of Shipping and to 
satisfy the regulations of the Ministry of Trans- 
port. 


PASSENGER AND CREW ACCOMMODATION 


The 674 first-class passengers are provided 
with single, two and three-berth cabins which 
are located on “ x,” “ a,” “ Cc ” and “ D ° 
decks and include eight cabins-de-luxe on “ B” 
deck, two of which are arranged as verandah 
cabins. Most of the cabins on “A” deck and 
many on “*B”’ deck have private bath-rooms 
or showers attached, while the cabins-de-luxe 
and all inside cabins are air conditioned. 

Right forward on the boat deck and immedi- 
ately below the bridge is the observation lounge 
which is elliptical in shape and has long windows 
round the full length of the forward curve. 
Easy chairs face forward and outboard, and on a 
centre table charts are spread which show the 
course and position of the ship. The room has 
teak woodwork and is panelled in figured 
stripey elm and sycamore, and the bar is flanked 
with decorative admiral’s lanterns while on either 
side of the entrance doors are large murals 
depicting a Portuguese fishing village. All the 


remaining public rooms with the exception of 
the dining saloon, which is on ““D” deck, are 
on the promenade deck. Forward, to port and 
starboard, are the reading and writing-rooms 
which are simply yet comfortably furnished and 
have completely different colour schemes in soft 
pastel shades. Water colours of Indian subjects, 
painted by Thomas Daniell, R.A., and his 
nephew, at the end of the eighteenth century, 
are hung on the walls. Between the writing- 
rooms is the library which is open to the foyer, 
and partially divided from it by double glazed 
windows containing artificial plants while the 
decorative woods used are golden ash, stripey 
elm and walnut. 

Aft of the main staircase, double swing doors 
on either side lead to the spacious drawing-room 
containing a large circular table, an informal 
arrangement of settees, easy chairs, arm-chairs 
and low tables and having a fitted pile carpet 
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in shades of green. Between the windows are 
panels of sycamore while other woods used 
include figured olive ash, burry ash and zebrano, 
and at each end of the room is a decorative 
tapestry depicting trees, animals and birds. 
Further aft and approached by short passages is 
the dancing space and cinema enclosed by 
glazed Esavian screens, having blue “‘ Warerite ”’ 
wall panels, cane furniture and a sound absorbent 
panelled ceiling. From the dance space, doors 
lead to the verandah and pool cafes, which are 
separated by glazed metal screens, and a double- 
sided bar which is panelled in dark green leather 
arranged in diagonal quilted pattern. The 
casing end facing the bar in the verandah cafe 
is decorated with panels, including several 
painted in oils, showing Australian birds against 
a background of magnolias and tropical trees, 
while the surrounding panelling is of quilted 
maple and ucaltu. In the pool cafe the main 
decorations consist of “*‘ Warerite’’ panels incor- 
porating leaves of six British trees. Both cafes 
are furnished with tub chairs, upholstered in 
red, green, brown and yellow hide, arranged 
around tables having coloured plastic tops. 

From the boat deck the main stairway leads 
down to link the accommodation with the foyer 
forward of the dining-room on “D” deck. 
The panelling is in white sycamore veneer, the 
balustrade of English poplar burr with silver- 
bronze metal grilles and there are decorated 
mirrors which create a sense of height and space. 
Two sets of revolving doors give access to the 
air conditioned dining saloon which has seats 
for 366 passengers at tables for two, four and 
six. The sides of the room are panelled in light 
green leather, the ceiling has acoustic tiles and 
over the sideboard at the aft end is a mural of 
five panels, in which a centre panel, illustrating 
the sea, links two panels showing industrial and 
country scenes in Great Britain, with two illus- 
trative of Australian country. At the forward 
end of the room is a recessed buffet lined with 
green marble and mirrors. On “ A” deck are the 
air conditioned hairdressing saloons and shop- 
ping centre, and right forward on the promenade 
deck, in a separate deck house, is the fully 
equipped children’s nursery, with walls decorated 
in primrose yellow “ Formica,” and an open air 
playground. Opportunities for the playing of 
games have not been neglected and the whole 
of the boat deck is laid out as a recreation space 
while there is a swimming pool on the pro- 
menade adjacent to the pool cafe. 

Two, three, four and six-berth cabins are 
provided for the 733 tourist-class passengers 


Tourist-class dining saloon on “‘ D ”’ deck which has accommodation for 376 passengers 





and are situated, mainly aft, on “ D,”’ ““E”’ and 
““F” decks, while the public rooms, of which 
there are seven, are on “A,” “B,” “C” and 
“D” decks. On “A” deck there is a gallery 
with a bar to port and a cinema space to star- 
board, both being equipped with cane furniture 
and tables with “ Klingerite”’ tops and enclosed on 
the seaward side by hinged glass screens. Similar 
furnishings and arrangements are to be found on 
the dancing space on “B”’ deck. Also on this 
deck but further aft is the verandah cafe which is 
panelled in straight-grained ash and has fur- 
nishings covered in brightly coloured material. 
Forward of the entrance hall on “ C”’ deck is 
the lounge, with its walls painted in pale blue 
and relieved with rose zebrano veneer, while 
the settees and chairs are covered with bright 
printed material. The decoration of this room is 
a highly coloured marquetry panel, modern in 
style, with birds, animals and flowers forming 
the subject. Aft of the entrance hall on the 
same deck is the smoking room which is veneered 
in olive ash relieved with striped zebrano and 
decorated with ten painted panels. The settees 
and chairs are upholstered in various colours in 
**Vanmol” hide and in the centre space are two 
wood carvings, one of a Spanish dancer and the 
other representing an Eastern dancer. 

There are seats for 376 passengers in the dining- 
room on “ D” deck, at tables mainly arranged 
to seat four or eight, and forming the main 
decoration of this room are four reproductions 
of old engravings, incorporated into “ Warerite ”’ 
tinted panels, two of which show Sydney as it 
appeared about a century ago, the remaining 
two representing London at a slightly earlier 
date. Mirrors also form part of the decoration, 
particularly on the panelling to the trunked 
hatch which rises through the saloon. The 
shopping centre and other facilities are on “‘ A” 
deck and the nursery, together with its associated 
enclosed playground, are immediately aft of the 
verandah cafe on “B” deck. The swimming 
pool is located at the aft end of the promenade 
deck, where there is adequate space for the 
playing of deck games. 

The General Electric Company, Ltd., has 
supplied the lighting for the principal passenger 
spaces and extensive use has been made of hot 
cathode cornice installations in the public rooms, 
while cold cathode lighting has also been fitted 
in a number of rooms. 

The designs of the decorations and furnishings 
have been the responsibility of A. McInnes 
Gardner and Partners, and these have been 
carried out by Waring and Gillow, Ltd., for 
the first-class public room and tourist class 
dining-room, while Maple and Co., Ltd., has 
been responsible for the remaining tourist 
public rooms and the stairways. We illustrate 
some of the public rooms in the first-class and 
tourist accommodation. 

Below the navigating bridge is the com- 
mander’s deck with accommodation for the 
commander, staff commander and chief officer, 
the remaining deck officers having their cabins 
and smoke room on the officers’ deck. The 
cabins for all the engineer officers are placed to 
starboard, amidships on ‘‘C”’ deck, while the 
medical staff are accommodated on the port side 
of the same deck and immediately adjacent to 
the hospital wards. In the forecastle is the 
crew recreation room, petty officers’ mess, 
quartermaster’s mess and a number of single- 
berth cabins. The leading stewards have cabins 
on ““C” deck forward and both the European 
and Goanese stewards have their quarters forward 
on “D” and “E” decks, while their respective 
messes are on “‘ E”’ deck amidships, immediately 
below the galley. Cabins for the Asian seamen 
and firemen are placed right aft on “‘E”’ deck, 
and they have separate galleys and messrooms 
provided aft on “‘ C”’ deck. 


( To be continued ) 





MECHANICAL POWER Press.—A new 110-ton capacity 
press brake being made by Weldall and Assembly, Ltd., 
Stourbridge, is designed to handle 8ft by tin thick mild 
steel between the frames and 10ft by jin thick when 
using the full die length. This machine has a 3in stroke 
with a Sin ram adjustment and makes thirty strokes a 
minute. It is of welded steel plate construction and the 
crankshafts are driven through a multi-plate friction 
clutch with pedal or hand lever control. 
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Anhydrite Sulphuric Acid Plant 


To meet the increasing demands for sulphuric’ acid for industrial purposes and to 
avoid any possibility of a sulphur famine, such as was threatened three years 
ago, a number of companies have jointly built a factory at Widnes to 


produce sulphuric acid from anhydrite. 


There are considerable underground 


deposits of this material in this country, and the new plant, which is expected to come 
into operation early next year, will produce 140,000 tons of sulphuric acid annually 
and also 132,000 tons of cement clinker. 


Se acid is used extensively, either 
directly or indirectly in process work, in 
the manufacture of many products, so that 
the availability of adequate supplies of the acid 
is essential to industry. Sulphur is the raw 
material from which sulphuric acid is made 
easily and at least cost and an alternative raw 
material is a sulphur bearing material, pyrites. 
Unfortunately, the main source of the supply of 


The catalytic conv 


sulphur is from the United States, thus 
involving dollar expenditure. Pyrites also has 
to be imported, so that, with the economic need 
to reduce hard currency expenditure, attention 
has been drawn to the possibilities of expanding 
the use of calcium sulphate. This is a suitable 
sulphur-bearing material of which there exist 
considerable underground deposits in the form 
of anhydrite and from which sulphuric acid and 
cement clinker can be manufactured in approxi- 
mately equal amounts. Another important 


aspect of the position is the gradual expansion 
of industry at home and abroad, accompanied 
by an increasing demand for sulphuric acid g 
that its production from home supplies of ray 
material is of major significance as a safeguard 
for British industries. With the construction 
in Great Britain of oil refineries and associated 
sulphur recovery plants, a certain amount of 
sulphur has, of course, been made available, 


erters{and heat exchangers are shown on the left, SO3 coolers in the centre, 
acid storage tanks to the right and acid coolers in the foreground 


The development of the anhydrite process has 
been slow and costly and experimental kilns 
were built in Germany during the first world 
war. One kiln was begun here by Imperial 
Chemical Industries, Ltd., and following the 
elimination of teething troubles a second kiln 
was built in 1935 and these two kilns now pro- 
duce about 100,000 tons of sulphuric acid per 
annum and a similar quantity of clinker which 
is used in the manufacture of Portland cement. 
The sulphur crisis of 1951 was a matter of con- 


The kilns and raw meal silos are on the left, in the centre are the dryer house and dry storage 
bunkers for coke, sand and shale, with the wet storage bunkers on the right 
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Kilns and kiln feed house with partly constructed gas cooling towers in front, and in the foreground the 
gas distribution main to electro-precipitators 


cern to the chemical industry and eleven com- 
panies using large quantities of sulphuric acid 
decided to form the United Sulphuric Acid 
Corporation, Ltd., for the purpose of producing 
sulphuric acid and cement clinker from anhydrite 
and other indigenous raw materials. Imperial 
Chemical Industries, Ltd., agreed to license 
its knowledge and experience of the anhydrite 
process and to act as technical advisers for the 
construction of a factory at Widnes. The British 
Plaster Board (Holdings), Ltd., has developed 
its Long Meg mine in Cumberland, to supply 
the necessary anhydrite and the sulphuric acid 
produced in the new plant at Widnes will be 
bought, on a quota basis, by the member firms 
while Associated Portland Cement Manufac- 
turers, Ltd., will use the clinker to produce 
Portland Cement in a new works which is being 
built adjacent to the acid plant. 

About 240,000 tons of anhydrite will be used 
per annum in the new factory, to produce 
approximately 148,000 tons of sulphuric acid 
and 132,000 tons of cement clinker and repre- 
senting an import reduction of 53,000 tons of 
sulphur and an annual saving of 2,000,000 
dollars. This Widnes project, which occupies a 
site of 66 acres and cost £5,000,000, provides 
for future extensions to increase the production 
capacity by 50 per cent. Simon Carves, Ltd., is 
the main contractor for the construction of the 
factory and Simon Handling Engineers, Ltd., 
is responsible for the material handling and 
preparation equipment. Clearing of the site 
began in October, 1952, and the plant is expected 
to commence operations in April of next year. 
With the exception of one or two soft spots the 
ground proved eminently suitable for industrial 
construction purposes and only in way of the 
kiln foundations, which bear heavy loads, was 
piling required and some 300 cast-in-situ piles 
were driven in this area. 


DESCRIPTION OF PLANT AND PROCESS 


In addition to anhydrite the other raw materials 
required are coke, sand and shale, while coal in 
pulverised form is used for firing the kilns. The 
anhydrite process consists essentially in heating 
accurately measured quantities of calcium sul- 
phate and of materials containing carbon, silica, 
alumina and ferric oxide to produce simul- 
taneously cement clinker and gases containing 
sulphur dioxide, these gases being converted to 
sulphuric acid by the orthodox “ contact” 
process. There are five main stages and these 
are as follows : handling, preparation and mixing 
of the raw materials ; the simultaneous produc- 
tion of cement clinker and gas containing sulphur 
dioxide ; the purification of the gas ; the con- 
version of sulphur dioxide to sulphur trioxide ; 


and the absorption of sulphur trioxide to form 
sulphuric acid. 

The accompanying line drawing represents a 
diagrammatic flow chart showing the various 
stages of the process and our photographs give 
general views of the new factory under con- 
struction. Shale is delivered by road to a 
hopper at the bottom of which is a feeder 
supplying a crusher, of hammer mill pattern, 
through a magnetic chute. The crushed shale is 
delivered by a bucket elevator to a second 
hopper which also receives, separately, supplies 
of sand and coke and these are conveyed by a 
skip hoist to the top of a group of wet storage 
bunkers. Aijir-operated tipping arrangements 
ensure the delivery of the raw material to the 
correct bunker. From the bunkers table feeders 
pass the material to oil-fired dryers. At the 
outlet end of each dryer is a dust extractor, and 
the dried materials are discharged to a gravity 
bucket conveyor which is equipped with three 
different designs of tipping arms operated by 
separate cams, so that the three materials can 
be delivered to their respective storage bunkers. 

Two of the dry storage bunkers are allocated 
to the storage of anhydrite which is delivered by 
rail in bottom discharge wagons of 254-ton 
capacity. The wagons discharge into a hopper 
from which the anhydrite passes by means of a 
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feeder and skip hoist to a second hopper and 
then by another feeder to a band conveyor. 
This can deliver to a 12,000-ton storage dump, 
from which the anhydrite can be reclaimed by a 
mobile mechanical excavator and returned to 
the conveyor through a petrol-driven travelling 
feeder hopper, or direct to two cone crushers 
through magnetic chutes and thence elevated to 
the storage bunkers. 

Dust extraction units are fitted at the top of 
the five bunkers and at the bottom of each 
bunker is an automatic weigher which is elec- 
trically controlled and interlocked and which 
deposits the correct quantity of material, for 
producing first grade Portland cement clinker, 
on to a belt conveyor leading to a three-com- 
partment ball mill. There are two mills, each 
driven through “‘ Turbine ’’ gears by a 700 b.h.p. 
B.T.H. motor, in which the materials are ground 
and mixed. The resultant mixture, known as 
raw meal, is elevated and then delivered to the 
raw meal storage and blending silos by an air- 
slide distributing conveyor, which has its lower 
surface lined with porous tiles through which 
air permeates. As required, the raw meal is 
released to an air slide conveyor, at the bottom 
of the silos, for delivery to an elevator which 
raises the raw meal to a point from which it 
gravitates down to special rotary pattern feeders 
supplying the meal to the kiln at a controlled 
rate. 

There are two rotary kilns each 355ft long. 
Each kiln is carried in six sets of bearings, is 
driven through a Vulcan-Sinclair fluid coupling 
by a 150 h.p. motor, and is lined with refractory 
brick. Pulverised coal is used for firing the 
kiln, oil being used for starting up, and there 
is a 30ft long firing pipe at the end of the kiln 
opposite to that where the raw meal is introduced. 
The coal is stored in three bunkers from which 
it passes through an atritor where it is pulverised 
and there fed to the firing pipe together with hot 
gases supplied by special fans. In the kiln the 
silica, alumina and iron oxide in the sand, 
shale and coke combine with the lime in the 
anhydrite to form cement clinker, which is a 
combination of alumino-ferrate and silicates of 
calcium. The kilns are inclined towards the 
firing end and the clinker gravitates towards this 
end and is discharged through twelve recuperator 
tubes which are outside the kiln and which act 
as heat exchangers by cooling the clinker and 
heating the incoming combustion air. On 
leaving the kiln the clinker passes via chutes and 
shaker conveyors to jaw crushers after which it is 
elevated and delivered to automatic weighers 
and then to bunkers from which it is transferred 
by means of horizontal and vertical conveyors 
and an overhead gantry to a clinker store of 
10,000 tons capacity. From this store it is 
again raised to another pair of weighers before 
being conveyed to the adjacent cement works. 
The gases leaving the two kilns are kept in 
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two separate streams and are converted into 
sulphuric acid in two similar and parallel plants. 
The hot gas from the kiln, consisting of mainly 
sulphur dioxide, carbon dioxide, oxygen and 
nitrogen, passes through a smokebox and cyclone, 
where the dust is removed, and on to lead 
brick-lined packed cooling towers. Here the 
gas, which rises upwards through the packing 
over which clarified river water is pumped, is 
cooled and saturated and has most of the remain- 
ing dust removed. The cooling water passes 
through strippers before being discharged to the 
factory drainage system. Each stream of cleaned 
and saturated gas passes through rubber-lined 
mains to a set of four parallel pairs of electro- 
precipitators, where the mist and last particles 
of dust are removed. There is an additional pair 
of precipitators, which can be used by either 
gas stream, to allow any pair of precipitators to 
be isolated for servicing and maintenance pur- 
poses. 

The wet sulphur dioxide is next piped to packed 
drying towers, lined with acid-resisting brick, 
where the water content is removed by a counter 
current circulation of sulphuric acid. After 
drying, the gas passes to a three stage converter 
through a blower driven by a 950 h.p. B.T.H. 
motor. There is a blower on each gas path 
and an installed blower which is a common spare 
for the two units. The blower creates the 
necessary draught on the kiln and the gas cleaning 
system, and it delivers the gases under slight 
pressure to the conversion system. The lagged 
three-stage converter is packed with Monsanto 
vanadium catalyst and as the reaction proceeds 
between the sulphur dioxide and oxygen in the 
gas stream the gas temperature rises steadily. 
The hot gas passes through external heat exchan- 
gers in order to cool it before it passes back to 
the next stage in the conversion system. The 
cold incoming gas passes through the other side 
of the heat exchangers to raise the gas tempera- 
ture to the level at which conversion to sulphur 
trioxide proceeds steadily in the converter unit. 
The gas containing sulphur trioxide is cooled 
and passed to two absorber towers in which the 
sulphur trioxide is absorbed in 98 per cent 
sulphuric acid. Water is continually added to 
the acid circulation systems and the net make of 
96 per cent acid is pumped to storage. 

On one unit there is a tower in which 20 per 
cent oleum is produced. The gas then passes 
to the 98 per cent sulphuric acid absorption 
system. 

The unconverted sulphur dioxide in the gas 
streams leaving the absorber towers is removed 
in tail gas scrubbing towers before the tail gas 
is released to atmosphere. The dust collected 
from the gas stream at various points in the 
process is delivered to a central bunker from 
which it is fed in the raw meal system feeding 
the kilns. 


SERVICES 


To provide the necessary cooling water for 
the plant has involved a considerable amount 
of work outside the boundaries of the actual 
site and has included the building of a pumping 
Station at Fidler’s Ferry on the River Mersey, 
the laying of 24 miles of underground pipe-line 
between the ferry and the factory, and the con- 
struction of a main drain to return the plant 
effluent to the Mersey. The pumping station 
is equipped with two vertical spindle, split casing, 
centrifugal Lee Howl pumps, each rated to 
deliver 300,000 gallons per hour. From the 
river the water passes through a coarse grating, a 
rotating band screen and a sluice valve, all in 
duplicate, and then via the 24in diameter under- 
ground supply pipe-line to a “‘ Dorr ”’ clarifier. 
This has a diameter of 120ft, a depth at centre 
of 15ft, and is equipped with two radial arms 
fitted with scraper blades which rake the sludge 
to a centre sump, from where it is removed by 
two diaphragm sludge pumps. The clarified 
water is discharged over a _ circumferential 
weir into a sump served by three 140,000 
gallons per hour centrifugal pumps which 
discharge into a cast iron main for distribution 
throughout the plant. After use the water is 
returried to the river through a 36in diameter 
— drain which has an internal skin of alka- 
thene. 
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Steam is supplied through a ring main to 
various points throughout the plant and is used 
for heating the oil fuel in the storage tanks and 
for tracing the oil fuel supply lines to the boilers ; 
for the raw material dryers and the preheater on 
the oxidation unit; for heating the air drawn into 
the insulator housings on the mist precipitators ; 
and for space heating. To meet the demand for 
steam there are two three-pass economic Davey, 
Paxman oil-fired boilers having evaporation 
rates of 6720 lb and 2240 Ib per hour respec- 
tively. They are fitted with standard mountings, 
a high and low water level alarm, feed regulator 
and induced draught fan and the feed water 
which is treated by a lime-soda process, is 
delivered to the boilers by Weir reciprocating 
steam-driven feed pumps. 

Town’s gas is piped to the site through a 10in 
diameter main and town’s water is supplied 
through a 4in diameter pipe at a pressure of 60 Ib 
per square inch at 50ft A.O.D. Factory require- 
ments for compressed air are supplied by two 
Reavell compressors, located in the boiler-house, 
and each delivers 330 cubic feet per minute of free 
air at a pressure of 100 Ib per square inch to air 
receivers. From these a ring main supplies the 
air to the oil atomising plant on the boilers ; 
kiln lighting-up equipment, raw material dryers, 
oxidation unit preheater, and air-operated tools 
in the workshops. A _ separate compressor 
provides the instrument air and this unit is rated 
to deliver 85 cubic feet per minute of free air 
at a pressure of 80 Ib to 100 Ib per square inch, 
the air being dried by means of a Birlec “* Lectro ”’ 
dryer. The two air systems are interconnected 
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and either of them can be used in an emergency, 

Electricity is supplied to the works ai 33y 
and stepped down to 6kV through a 7:SMyA 
transformer and then connected to one side of 
the factory busbars, to the other half of which 
an alternative supply is provided from the 6ky 
network of the Mersey and North Wales Elec. 
tricity Board. Squirrel-cage pattern motors are 
used for the blowers and main pumps and are 
switched direct to line at 6kV, while all the 
mill motors are auto-synchronous machines, 
All other auxiliaries are fed at 415V, three phase, 
or 230V, single phase, through four 1000kVA 
transformers which are fed at 6kV from the main 
busbars. Local operation of the motors is by 
Ellison oil-immersed starters while for remote 
control purposes Allen West and Brookhirgy 
contactor gear is installed. The E.H.T. cables 
are three core, 0-1 square inch, paper insulated, 
lead covered, single wire, armoured and served 
with a final acid-resisting serving, while the 
415V cables are P.V.C. single wire armoured and 
served. 

The storage facilities on the site include six 
1000-ton tanks for 96 per cent sulphuric acid, 
two 500-ton brick-lined stock tanks to hold iron- 
free sulphuric acid, and one 500-ton steel tank 
for oleum. From the tanks the acid is pumped 
to a head tank at an acid loading station and js 
then fed by gravity through loading arms to 
either road tankers or rail tank wagons. 

There are well-fitted workshops, capable of 
servicing mechanical equipment and of handling 
electrical and instrument repairs, and adequate 
provision for transport requirements. 


Machinery at the Smithfield Show 


Ce Monday next, December 6th, the Smith- 
field Show and Agricultural Exhibition will 
open at Earls Court, London, and will continue 
until next Friday, December 10th. It is the 
sixth of the annual shows to be organised since 
the war by a joint committee on which the 
Smithfield Clib, the Agricultural Engineers’ 
Association and the Society of Motor Manu- 
facturers and Traders are represented. Tradi- 
tionally, the “‘ Smithfield” is a show at which 
exhibits of prize cattle, pigs, sheep and poultry 
hold pride of place, but important as those 
exhibits continue to be, the amount of space 
taken up by them at Earls Court is small in 
comparison with the area required for the 
exhibition of all kinds of farm machinery and 
equipment. This year, all the cattle entered for 
the show cannot be accommodated and the 
number has had to be limited to 369. 

The area to be occupied by the machinery 
exhibits is about two-thirds of the Earls Court 
building ; there are 380 stands on which will 
be displayed tractors and a fully representative 
selection of the machines and implements for 
the business of mechanised farming. Last week, 
at a Press conference concerned with the show, 
the importance of the British agricultural 
machinery industry was again emphasised by 
Sir William Rootes, chairman of the Dollar 
Exports Council, and by Mr. E. N. Griffith, 
president of the Agricultural Engineers’ Associa- 
tion, who is the chairman of the Smithfield 
joint committee. Sir William Rootes said that 
in the first nine months of this year the annual 
rate of the value of British agricultural machinery 
sales to the U.S.A. alone was 13,000,000 dollars, 
which was three times the rate in the correspond- 
ing period of 1953. Mr. Griffith also referred 
to the agricultural machinery industry’s export 
business, pointing out that in the first nine 
months of this year, the overseas trade figures 
showed an increase of £6,000,000 in tractors 
and £500,000 in agricultural machinery over the 
corresponding period in 1953. The annual 
rate of export, he added, was now thirty-one 
times the 1938 figure. Mr. Griffith went on to 
say that the total output of the industry was 
running at well over £100 million a year, and 
that about half the productive capacity of the 
implement manufacturers alone was devoted to 
supplying special overseas requirements. The 
manufacture of the equipment and implements 


to meet the requirements of farmers throughout 
the world now had an important place in this 
country’s engineering industries. ‘In the 1920's,” 
Mr. Griffith recalled, ‘‘ it was blacksmiths, in 
the "thirties a trade, but now in the ’fifties it is a 
fully blossomed industry.’’ Questions were 
constantly asked, Mr. Griffith continued, as to 
what the trend in agricultural mechanisation 
was to-day. As good an answer as any to a 
broad question of the kind would be, he thought, 
that there was a tendency both here and overseas 
towards the medium and high horsepower 
wheeled tractor, bigger and better mounted 
implements and hydraulically operated trailed 
implements. Very high-powered crawler tractors 
towing ganged-up implements were giving way, 
Mr. Griffith said, to the kind of equipment which 
called for rather less capital expenditure. 

The visitors to the Smithfield Show next week 
will be able to see evidence of these trends in the 
array of machinery which is to be displayed. 
From information which has been provided by 
the exhibitors, we are able to begin here a descrip- 
tion of a few of the many items which will be 
found on the trade stands. 


Forp Motor Company, Ltp. 


The most recent development in the Fordson 
“Major” tractor is the “ tricycle conversion” 
illustrated in Fig. 1. It is to be shown by Ford 
Motor Company, Ltd., Dagenham, Essex. 
The conversion unit is made by Roadless 
Traction, Ltd., and is intended solely, as required, 
for tractors sold in overseas markets. Basically, 
of course, the tractor remains the same, and can 
be fitted with either four-cylinder diesel, petrol or 
vaporising oil engines. For the tricycle con- 
version the twin front wheels are fitted with 
5-50 16 pneumatic tyres, and the maximum 
angle of lock is 120 deg., which, in conjunction 
with the steering brakes, means that the manceuvr- 
ability of the tractor is improved. The under- 
belly clearance is 164in and the wheelbase of 
the tractor is increased from 80in to 88: 7in, 
which, the makers claim, will simplify the 
attachment of mid-mounted implements. There 
is also provision in this version of the “ Major” 
tractor for increasing the extent of the rear track 
adjustment from the existing 72in to 96in. 

Some interesting educational exhibits which are 
to be displayed on this firm’s stand are a “ cut-a- 
way” diesel tractor and a “cut-a-way” diesel 
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Fig. 1—Tricycle conversion for the Fordson 
Major tractor 


engine. In each case, the machining necessary 
to expose the working components has been 
done by boys in the firm’s trade school, as part 
of their normal training. 


RANSOMES, SIMS AND JEFFERIES, LTD. 


New equipment to be exhibited by Ransomes, 
Sims and Jefferies, Ltd., Orwell Works, Ipswich, 
includes the ‘Junior,’ ‘‘ Standard” and 
“Senior ” versions of the ‘‘ Cropguard ” sprayer. 
The “ Junior ’’ sprayer, which has been intro- 
duced this year, is assembled on a triangulated 
suspension frame which is adjustable for fitting 
toall tractors equipped with a three-point linkage. 
The spray boom is supported by three pressed 
steel sections, which are hinged to fold hori- 
zontally for transport, and the normal spraying 
width is 17ft, although extensions to cover a 
20ft width can be made. The height of the boom 
is adjustable between 12in and 33in from the 
ground. The jets are fitted with ceramic tips 
shaped to indicate the line of spray, and are 
each provided with a non-chokable trap to 
prevent any accumulation of sludge from reaching 
the orifice. The seam welded cylindrical tank, 
which has a capacity of 30 gallons, is inde- 
pendently seated on the suspension frame. The 
pump is attached directly to the power take-off 


| shaft of the tractor by a keyed sleeve and check 





Fig. 2—Mounted toolbar frame fitted with 
disc ridgers 


THE ENGINEER 


chain, and the pressure can be adjusted by hand- 
wheel control of the built-in relief valve. 

In Figs. 2 and 3 two of the implements of 
Ford-Ransomes design are illustrated. The 
first of them is the “ C.68” toolbar, which is 
being produced, for overseas use, in 7ft, 8ft 4in 
and 11ft widths. Basically, this implement con- 
sists of a single section square steel bar clamped 
to a headstock frame, which in turn is attached 
to a tractor’s three-point linkage. The toolbar 
is provided with pneumatic-tyred depth wheels, 
and can carry cultivator tines, ridging bodies 
and ridging discs. Our illustration shows the 
toolbar fitted with two sets of concave ridging 
discs. 

The other implement illustrated is a mounted 
reversible disc plough, 
which deals with three 
furrows. It has been 
designed to turn on 
short headlands and to 
work in confined spaces, 
and it is also claimed to 
be a “‘ time-saver ”’ as it 
is possible to start 
ploughing without any 
preliminary marking out 
of the field. The revers- 
ing mechanism is carried 
on a casting fitted with 
precision machined bear- 
ings to assist easy 
movement. Hardened 
steel washers which are 
fitted below the casting 
take the thrust from the 
discs in work. A short 
downward pull of a 
lever—which is within 
easy reach of the tractor 
driver—disengages the 
lock and permits the 
lever to move to the re- 
verse position. The discs 
swing through}an arc 
until they are automatic- 
ally locked in the correct 
position for ploughing in 
the opposite direction. Particular attention 
has been given to the design of the rear wheel 
of this plough. Its flanges are shaped to the 
curve of the furrow wall and its knife-edge tyre 
bites into the furrow bottom to resist side draught. 
The wheet, which runs on roller bearings, is 
fitted with twin scrapers. The wheel track is 
adjusted by a series of holes in the tiller bar 
attached to the top of the axle. This bar is 
coupled to the arm of the front disc, so that when 
the discs are reversed the wheel is automatically 
set for work in the opposite direction. The 
toughened steel discs, which run on Timken 
taper roller bearings, and are pressure lubricated, 
may be of 26in or 28in diameter. The maximum 
depth of work is 11in. 


INTERNATIONAL HARVESTER COMPANY OF GREAT 
BRITAIN, LTD. 

A new machine which is to be shown by 

International Harvester Company of Great 

Britain, Ltd., 259, City Road, London, E.C.1, is 


Fig. 3—Mounted three-furrow reversible disc plough 








the universal three-point linkage mower, illus- 
trated by Fig. 4. In the design of the machine, 
the makers say that particular thought has been 
given to the speed of hitching to the tractor. 
The result is a simple method of attachment, 
the assembly operation involving the customary 
three-point linkage connections, the fitting of 
the universal drive coupling to the tractor power 
take-off shaft, and the fixing of a chain link and 
pin in place of the more usual standard top link 
forward pin. The purpose of the limit chain is 
to adjust the height of the mower, no ground 
wheel or drawbar being required. The mower 
has a cutting width of 6ft or 7ft. When passing 
over obstacles or taking corners, the cutter bar 
can be raised by a limited initial movement on 





Fig. 4—Tractor mounted mower 


the hydraulic control. No gears, sprockets or 
roller chains have been used in the driving and 
cutting units, the drive being taken from the 
power take-off shaft in a straight line through 
to a drive pulley, and from there by belt and 
driven pulley to a flywheel and pitman. The 
pitman is self-adjusting and self-aligning. The 
safety devices include a slip clutch on the main 
drive and a “ breakaway”? mechanism which 
operates when an obstacle is struck by the 
cutter bar. 

An educational exhibit which is to be displayed 
on the stand is a sectioned operating model of 
the International Harvester Company’s “‘ B-64 ”’ 
harvester thresher. This machine was originally 
described in our issue of December 5, 1952. 

(To be continued) 





MosiLe GENERATING SETs.—A small brochure has been 
published by the English Electric Company, Ltd., 
dealing with mobile generating sets. Details of skid- 
mounted package sets, road trailer sets, and rail vehicle 
sets are given. 
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Turbine Blade Grinding Machine 


NEW grinding machine has been developed 

by the Newall Engineering Company, Ltd., of 
Peterborough, for use in the production of turbine 
blades for jet engines. It is intended primarily 
for grinding the outside form and about 60 per 
cent of the leading and trailing edge radii, 
together with the platform and platform radius 


cradle to reproduce the required profile on the 
rotating blade as it passes along the grinding 
wheel. The machine takes work up to 18in long 
between centres and grinds a form up to 12in 
long anywhere in this capacity, the maximum 
swing being 8in diameter. It is fully automatic 
in operation, except for the loading and unloading 


Machine for grinding the outside form and about 60 per cent of the leading and trailing edge radii of 
turbine blades 


of non-ruled back blades. Depending on the 
acuteness of the platform angle and size of radius, 
this grinding may be done in one or two opera- 
tions ; when grinding shrouded blades, however, 
two or three operations are necessary unless the 
shrouds and root platforms lie in parallel planes. 
Alternatively two or possibly three blades can 
be ground on the outside forms and platforms in 
one operation. 

In this machine the blade to be ground 
is mounted between fixtures in a workhead 
and tailstock which are carried on a rocking 
cradle on the main table. A master cam in the 
workhead controls the rocking movement of the 


Workhead, wheelhead and turbine blade in grinding position 


of workpieces, and is designed to generate and 
regrind its own cams from a master blade. 

As can be seen from the photograph we repro- 
duce on this page, the general design of the base, 
wheelhead and table of the new machine, known 
as the “ 3D,”’ is based upon the maker’s “* L.A.” 
cylindrical grinder. It is built on substantial lines 
to ensure a high degree of rigidity essential for 
vibrationless working and long-run precision 
production. 

The work spindle is driven by a 14 h.p. motor 
through a “ Kopp” variable-speed gear giving 
a range of steplessly variable speeds from 12 to 
108 r.p.m. The workhead, as already mentioned, 


Dec. 3, 1954 


is carried on a rocking cradle and the drive to jt, 
spindle is transmitted by roller chains from the 
variable-speed gear. A three-dimensional maste, 
cam is mounted on the work spindle between the 
spindle bearings. 

Either a live or a dead centre tailstock can by 
used. In order to ensure that correct alignmen 
of the blade fixtures, when removing and Changing 
workpieces, is maintained when using a |i 
centre, a brake on the tailstock is automatically 
applied simultaneously with that of the wor 
spindle. 

A spindle head carrying a large-diamete, 
follower roller having the same profile as the 
grinding wheel is mounted on the machine at the 
rear of the workhead. The workhead cradle js 
spring loaded in a rearward direction to hold 
the master cam in contact with the followe 
roller. This loading is maintained by two whee 
on a spring-loaded carriage fitted in a forward 
projection on the top of the follower roller guard 
assembly. The wheels register on the front of 
a rail fitted on the top of the wheelhead. Thuy. 
as the main table moves along, the rotating master 
cam in the cradle-mounted workhead is held 
firmly at a constant pressure against the follower 
roller. The loading on the master cam is localised 
as it passes along the follower in such a way to 
avoid danger of deflection of the cradle. The 
follower roller with its guard removed and the 
master cam with the pressure rail above, can be 
seen in one of the photographs we reproduce. 

A particular point of interest with this machine 
is the way in which it can be adapted to make its 
own cams from a master blade. To do this the 
follower is removed and placed on the grinding 
spindle and a grinding wheel driven by a separate 
motor fitted in its place. The master blade is 
then fitted in the work fixture in the usual way 
and a cam blank set on the workhead spindle. 
As the workhead is then driven it is actuated 
on its cradle by the movement of the follower on 
the master blade and the grinding wheel forms 
the cam. The cradle is counterbalanced to 
offset the pressure of the wheel follower, and the 
resultant cam is an exact reproduction of the 
master blade profile. It has been found that for 
small batch production hardwood can successfully 
be used for master cams. 

The wheelhead is driven through multiple vee 
belts by a 20 h.p. motor, and it is built on massive 
lines to ensure vibrationless running. It takes 
24in by 12in wheels by any width up to 8in and 
incorporates a worm gear device for moving the 
spindle up to Zin in an axial direction for setting 
purposes. This head slides on long vee and flat 
surfaces and it has a hydraulically operated rapid 
approach and withdrawal movement of 3in. 
For grinding blade platforms the head has a regu- 
lated infeed length from jin to 2in and its 
hydraulically operated plunge feed length for 
grinding the blade form is 0-042in. The wheel- 
head slides, like the other slides of the machine, 
are automatically lubricated and its spindle 
bearings are lubricated by a separate pump. An 
oil coolant_has been found particularly suitabk 
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for this class of grinding, and in addition 
to a heavy flow of the liquid fed on the wheel 
above the workpiece a supplementary jet of oil 
is directed on to the grinding point from below. 

A new design of automatic wheel dresser fitted 
on the machine can be seen above the wheelhead 
atthe rear. In this dresser the diamond holder is 
automatically advanced 0:000Sin on depression 
of a push button at the front of the machine. On 
the hydraulically operated dressing cycle then 
being started the diamond makes a rapid 
approach to the wheel and then during its 
passage across the wheel its path is controlled by 
a cam plate to impart the required profile. At 
the end of the dressing operation the diamond is 
retracted and returned to its starting position. 

The main table of the machine is hydraulically 
traversed at steplessly variable rates from 4in to 
40in per minute and incorporates an automatic 
spacing unit. The controls are conveniently 
grouped for ease of operation, whilst enabling a 
clear view of the work in progress. 

The machine is particularly simple to operate 
and, although the sequence varies slightly with 
the type of blade being ground, it is generally as 
follows : on the wheelhead control lever being 
moved to the right the wheelhead advances to 
grind the platform of the blade at the preset feed 
rate. At the end of this motion the feed rate is 
automatically reduced for plunge grinding the 
blade form at that end of the work. At the full 
infeed depth the table locating plunger is auto- 
matically withdrawn and the table traverses to 
the limit of its preset travel. The cradle is then 
automatically withdrawn, the wheelhead re- 
tracted and the table returned at high speed to its 
starting position. 





Television Service for North-East 
Scotland 


We learn from the B.B.C. that good progress 
has been made on the new medium power 
television station for North-East Scotland, for 
which approval was given by the Postmaster- 
General in July, 1953. The station which will 
be known as Meldrum, is being built on a site 
about 20 miles north-west of the city of Aberdeen. 
It may be recalled that the B.B.C. is also building 
a temporary station for use while the permanent 
station is being completed, thus enabling a 
television service to be started in North-East 
Scotland at a much earlier date than would 
otherwise have been possible. For this temporary 
station low-power sound and vision transmitters 
have been installed in a mobile building and a 
temporary mast and aerial have been installed 
at the existing sound broadcasting station at 
Redmoss, near Aberdeen. 

Test transmissions from the temporary station 
at Redmoss were due to start on Monday, 
November 22nd, the transmissions being radi- 
ated daily, except Sundays, from 10a.m. to 1 p.m.; 
initially the transmissions consist of a locally 
originated test pattern with tone accompani- 
ment on sound ; later a test demonstration film 
will be included to facilitate the installation and 
adjustment of television receivers and aerials. It 
is proposed to start the full programme service 
from this station on December 14th. 

The temporary station will give a service to 
the city of Aberdeen and its immediate sur- 
Toundings, and the power will be adjusted to 
give an average signal-strength in Aberdeen 
comparable with that expected from the per- 
manent station at Meldrum, which will replace 
the temporary station towards the end of 1955 
and will extend the service to include the whole 
of Kincardine and those parts of Moray, Banff- 
shire, Aberdeenshire and Angus, north-east of a 
line running roughly from Burghead to Brechin 
and Montrose. Both the temporary and the 
Permanent stations will operate in Channel 4 
(vision 61:75 Mc/s and sound 58:25 Mc/s). 
The transmissions will be horizontally polarised. 
As the temporary and permanent stations are 
on different sites, some viewers using directional 
leceiving aerials pointing to Redmoss will need 
'0 reorientate them when the Redmoss station 
isteplaced by the permanent station at Meldrum. 
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Manufacture of Transatlantic 
Telephone Cable 


A new works has been built and equipped at Erith specifically for the manufacture 
of deep-sea and shaliow-water cables for the first transatlantic telephone cable 
service. The scheme is being undertaken jointly by the American Telephone and 
Telegraph Company, Ltd., and the General Post Office, and it is due to go into 
commercial operation in 1956. A brief description of the manufacture of the cable 
is given here, based on information obtained from a visit to the Ocean Works, 
Erith, on November 25th, the day before this factory was formally opened by the 
Postmaster-General. 


N November 26th, the Postmaster-General, 

the Earl De La Warr, formally opened the 
new Erith works of Submarine Cables, Ltd. 
It is known as the Ocean Works and has been 
equipped specially for the manufacture of. the 
first transatlantic telephone cables.. 
recalled that plans for providing this trans- 
atlantic telephone cable link were announced in 
December, 1953, jointly by the British Post 
Office, the American Telephone and Telegraph 
Company, and the Canadian Overseas Tele- 
communication Corporation. For the main 
crossing between Oban in Scotland and Claren- 


ville, in Newfoundland, the link will consist of 


two cables (one for each direction of trans- 
mission), each about 1950 nautical miles long. 
In each cable there will be fifty-two deep-water 
flexible repeaters, the whole being laid at depths 
up to 2000 fathoms ; by way of comparison 
there are no existing submarine cables longer 
than 300 nautical miles or containing more than 
seven submerged repeaters. From Clarenville to 


It will be 


mainland is being made and supplied by Sub- 
marine Cables, Ltd., at a total cost of nearly 
£5,000,000. The rest of the submarine cable 
is to be made by the Simplex Wire and Cable 
Company, of Boston, Massachusetts. 

The deep-sea, flexible, one-way repeaters are 
being made in America to the design of the Bell 
Telephone Laboratories. The electrical equip- 
ment for the G.P.O. shallow-water, rigid, two- 
way repeaters is being supplied by Standard 
Telephones and Cables, and will be assembled 
at the Ocean Works in housings supplied by 
Submarine Cables, Ltd. 

Cable laying will be done by H.M.T.S. 
** Monarch” in two stages: one of the cables 
in the main crossing will be laid during the 
summer of 1955 and the other in 1956 and, by 
the end of that year, the whole system is scheduled 
to be in commercial operation. 

Because the main factory of Submarine Cables, 
Ltd., at Greenwich, was unable to handle the 
Atlantic telephone cable contract without dis- 





Fig. 1—Polythene mixing ‘plant which prepares the polythene, butyl rubber and anti-oxidant for the 


extrusion machine. 


Sydney Mines, on the mainland, a distance of about 
335 nautical miles, the link will consist of a single 
submarine cable.* It will contain sixteen rigid 
shallow-water (G.P.O.) repeaterst designed for 
two-way operation. Much of the first 60 nautical 
miles of the route between Clarenville and 
Terranceville is overland and two of the sixteen 
repeaters will be installed in this portion of the 
cable. The whole system is designed to provide 
thirty-five high-grade circuits between the United 
Kingdom, Canada and the U.S.A. 

A large part of the two main cables between 
Scotland and Newfoundland and the whole of 
the single cable between Newfoundland and the 





* THe ENGINEER, November 12, 1954, page 678. 
t Loc. cit., page 680, 


One of the extrusion machines can be seen in the semi-basement 


rupting the existing manufacturing programme, 
a site had to be found for a new factory. The 
site at Erith was the only available one with 
buildings large enough for conversion to suit 
the manufacture of a large quantity of submarine 
cable. It had the administrative advantage of 
being close to the company’s main works at 
Greenwich, and the necessary qualification of 
being on the banks of the Thames, so that the 
manufactured cable could be readily transferred 
into the cable ship ‘“‘ Monarch.” 

The factory is built on a 5-acre site and, when 
complete, it will have a total floor area of about 
150,000 square feet and the plant installed will 
be capable of producing up to 4000 miles of 
cable a year. Structural work on the buildings, 
in preparation for the installation of the cable- 
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making plant and cable storage tanks, included 
extensive piling. 

A stepped section, showing the make-up of 
the cable, is reproduced in Fig. 6, from which 
it will be seen that the central conductor of the 
coaxial system consists of a solid copper wire 
wrapped with three thin copper takes insulated 
by polythene to form what is known as the core, 
which has an outside diameter of 0-620in. The 
core is lapped with copper tapes and binding 
tapes to form the outer conductors (the return 
path) of the coaxial system. Jute serving and 
armouring bring the overall diameter of the 
cable to 1-4in. This particular cable (type “‘ B ’’) 
is suitable for moderate depths ; for depths 
greater than 700 fathoms type “D”’ cable,t 
which is armoured with twenty-four 0-086in 
diameter wires, will be used. 

Some of the main processes in the manufacture 
of the cable are illustrated here. Briefly, the 
insulating material is prepared in a mixing plant 
(Fig. 1), which is a conventional mixing machine 





Diameter over inner conductor 
Diameter over polythene insulation 
Thickness of outer copper tapes... 

Armour, 18 No. 8 (0-165 in) galvanised steel —, ‘ 


Overall diameter a ata: oud ee 
Weight in air a a . 112 cwt per N.M. 
Weight in water samt et 80 cwt per N.M. 


Fig. 6—Atlantic telephone cable, type ‘“‘B’’ for 
intermediate depths 


of the kind used in the rubber industry. It 
mixes the polythene cubes, as received from 
Imperial Chemical Industries, Ltd., with a small 
proportion of butyl rubber and an anti-oxidant 
to improve the mechanical properties of the 
product. The mixture is extruded in continuous 
sheet form by an extrusion machine installed in a 
well, below the mixer. The polythene sheet, 
travelling on a conveyor belt, is cut by a guillo- 
tine into small cubes. Before being passed into 
storage in a dry atmosphere the polythene cubes 
on the conveyor belt pass under a “ Cintel”’ 
metal separator to remove any metallic particles. 
In the meantime, stranding machines (Fig. 2) 
produce the inner conductor by wrapping three 
thin copper tapes around a central solid copper 
wire to form a composite conductor having a 
smooth external surface. One of the precautions 
taken at this stage of the process is to clean the 
conductor by passing it through a chamber 
containing tetrachorethyl. Another refinement 
is that of providing continuous recording of the 
conductor diameter through the medium of an 
Addison gauge, the diameter being recorded on 
a paper chart. To meet the required trans- 
mission characteristics of the cable a tolerance 





t Loc. cit., page 679. 
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of +0-0002in on the 
conductor diameter is 
specified. Similarly, to 
minimise discontinuities 
the necessary joints in 
the copper tapes are 
butt welded electrically. 

Insulation of the cen- 
tral copper conductor 
is carried out by extru- 
sion (Fig. 3). The con- 
ductor is passed through 
an extruder which is 
hopper-fed with a poly- 
thene mixture prepared 
as described above. The 
heat required in the 
extrusion process is 
provided by a Phillips 
h.f. generator. Our 
illustration shows dup- 
licate extrusion plants 
installed on gantries 
flanking thecentral aisle. 

After extrusion, the 
core (that is, the insu- 
lated central conductor) 
is passed continuously 
through a long totally 
enclosed “* go - and - 
return”’ cooling duct 
extending the full length 
of the workshop bay. 
The temperature grad- 
ient along this cooling 
duct is accurately main- 
tained to effect control- 
led cooling of the core. 
At the cold end of the 
duct is the take-up 
stand, where the core is 
wound on to_ large 
drums. 

Next the core is sub- 
jected to examination 
and test. It is first passed 
through the hands of an 
experienced examiner and the core diameter and 
length are accurately measured. Gauging of the 
core is designed to keep the diameter within the 
specified tolerance of --0-002in, to enable the 
finished product to comply with the required 
transmission characteristics. The gauged core 
is then laid in large pans containing temperature- 
controlled salt water, for twenty-four hours, 
and is subjected to electrical tests, including 
pressure tests at 120kV, and continuity tests. 
Joints between adjacent lengths of core are made 
in an air-conditioned gallery which runs across 
one end of the shop. 

Copper taping machines (Fig. 4) then apply 
a layer of six copper tapes and a binding copper 
tape (to form the outer conductor of the coaxial 
system), followed by a binding tape, and a jute 
serving which forms a bedding for the subsequent 
armouring wires. The jute-served core, contain- 
ing the elements of the coaxial cable, is then 
fed into tanks for intermediate storage and 
electrical testing to check the transmission 
characteristics. 

Before being fed to the wire armouring 
machine the galvanised, high-tensile steel wires 
for armouring the cable are passed on a con- 
veyor, through a gas-heated oven and are dipped 
in tar and wrapped with impregnated cotton tape 
to resist corrosion in sea-water. The protected 
armour wires, followed by two layers of jute 
outer serving and by three layers of compound 


~ 


“are applied to the served core in a continuous 


operation in the armouring machines (Fig. 7). 
Before application of the jute it is scutched for 
the inner serving and impregnated with tar for 
the outer serving. Jointing of the armouring 
wires is carried out by electrical butt welding. 
The haulage drive for the cable is electronically 
controlled by B.T.H. equipment, which provides 
accurate speed control and starting and stopping 
of the various stages of the drive in correct 
sequence. 

From the armouring machines the completed 
cable is hauled along an overhead gantry and 
is then coiled in storage tanks in the adjoining 
tank house (Fig. 5). Each of the twelve storage 
tanks can hold about 185 nautical miles of deep 
sea cable and there is enough space for the storage 









Fig. 7—Armouring machine during erection. Joints in the armouring 
wires are made by welding at a station behind the control ‘cabinet! 
foreground 


in the fe 


of the repeaters, which will be spliced into the 
cable during manufacture. In the storage tanks 
the cable will be kept at a uniform temperature 
for final electrical tests. Since this photograph 
(Fig. 5) was taken, about ten weeks ago, the 
overhead gantry from the cable shop has been 
added to the right of the tank house structure, 
and good progress has been made with the clad- 
ding of the building. 





Tipped Planer Tools 


A CARBIDE-TIPPED tool specifically designed 
for use on planing machines has now been 
introduced by Edgar Allen and Co., Ltd., 
Imperial Steel Works, Sheffield. These tools 
are known under the trade name “ Plowrake ”’ 
and at present are made in one size, 1}in by 14in 
by 14in long. They are intended for use in the 
high-speed planing of steel and are tipped with a 
special tough grade of tungsten carbide. 

The makers state that the new tools should be 
used on planing machines in fairly good condition 
with all-geared drives and return-stroke tool 
lifting equipment. In tests a medium carbon 
steel was machined at a table speed as high as 
250ft per minute, and it is considered that 
generally a surface speed of about 80ft per 
minute is the minimum required of any planing 
machine if any benefit is to be derived from use 
of the tools. Tests have also shown that cuts 
of 4in to #in with feeds of j;in to 5/,,in are prac- 
ticable, but experience showed that with the 
heavier feeds a risk of failure was involved. 
It is stated that a feed of 4/;,in was found the 
best with the tools, but one of 0-040in was not 
beyond their capabilities. 

In one test a large die block of forged 
nickel-chrome steel, 60/65 tons tensile, was 
rough machined with cuts up to in deep 
at 0:040in feed and at 120ft per minute. The 
finishing cuts were taken at 240ft per minute 
with a 0-020in feed, jin deep. When used for 
planing the web faces of a forged crank- 
shaft in 0-40/0-50 per cent carbon steel, a tool 
took two cuts, each jin deep by 0-040in feed, 
at a speed of 95ft per minute without showing 
signs of wear. 
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A CLEAN AIR POLICY 


The report upon air pollution by the 
Beaver Committee issued last week, turns 
out to be so authoritative and to state so 
overwhelming a case that it is difficult to see 
how any Government could now evade 
taking some action upon the recommenda- 
tions summarised on page 785 of this issue. 
Of course, many of those recommendations 
could be anticipated. For suggestions about 
the provision of appliances in domestic 
houses for the burning of smokeless fuels, 
about regulations for the design of new 
industrial furnaces, about the proper training 
of stokers, for the extension of smokeless 
zones and on the need to accelerate electrifica- 
tion of railways, &c., have been freely dis- 
cussed for years. Indeed, the methods by 
which the emission of smoke can be brought 
under control have long been known. Some 
have already proved themselves effective in 
other countries, notably the United States. 
There is nothing on this suvject in the 
report that is novel. What is much more 
remarkable is the way the committee has 
built up a case for immediate action that 
strikes the reader of the report as “ over- 
whelming,” the adjective used in the report 
itself. It has done so by putting in some 
really hard work. For since the committee 
was appointed in July, 1953, its members 
have been active in studying in quite exhaus- 
tive detail, as appendices to the main report 
show, a number of relevant factors. Sub- 
committees, for example, have examined the 
economic cost of air pollution, what research 
and development has done and can hope to 
do, the performance of grit and dust arresting 
plant, the measurement of smoke, the 
influence of chimney design and height on 
the dispersion of flue gases from industrial 
chimneys, the measurement of air pollution, 
the characteristics of coal for steam-raising, 
the design of domestic fuel burning appliances 
and the costs of continuous room heating by 
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different fuels. A memorandum by Dr. 
Foxwell, a member of the committee, studies 
the provision of smokeless fuel and con- 
cludes that “‘the supply of smokeless fuels 
on a sufficient scale to replace the 19,000,000 
tons of house coal now used by domestic 
consumers in the black areas will not be 
easy’ ; but that as “‘ smokeless zones ” and 
‘““smoke control areas”’ are extended sufli- 
cient should come forward to meet con- 
sumers’ demands. Much will turn upon the 
accuracy of that assessment, which does not 
seem to accord very well with the discussion 
which precedes it. 

Basically the case for taking immediate 
action is economic. The committee has 
made a very careful study of the losses 
inflicted on the country by air pollution. It 
has left out of account all losses that cannot 
effectively be calculated in terms of money 
such as effects upon health and upon the 
death rate, loss of amenity, and the increased 
labour of housewives living in the dirtier 
areas. It found it impossible to assess 
increased costs of lighting due to smoky 
air, or the cost of medical services attribut- 
able to a polluted atmosphere. Estimating 
solely upon costs such as those of laundry 
work, of repairing and redecorating build- 
ings, maintaining metal structures against 
corrosion, damage to furnishing and other 
goods and fabrics, &c., it assesses the direct 
annual cost of air pollution at £150 millions, 
per annum. To that large sum the com- 
mittee believes another £100 million can 
conservatively be added to allow for losses 
of efficiency due to the effects of smog on 
transport, within manufacturing firms, and 
upon agriculture, &c. The cost of air 
pollution is thus found to exceed £250 
million a year. What makes the case for 
taking action immediately to prevent air 
pollution is not, however, that high annual 
cost alone ; itis, by comparison the absurdly 
small annual cost of taking action! For, in 
fact, as a general statement, open to exceptions 
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for particular plants or particular industries, 
notably electricity supply, taking action fay 
from proving expensive, will lead to econo. 
mies. The more perfect combustion of fuels 
that would result from smoke elimination, 
for example, would lead to an economy of 
between £25,000,000 and £50,000,000 per year. 
Nor would the user of the domestic grate 
be a financial loser. It is, indeed, estimated 
in one of the appendices to the report that 
coke will cost the domestic user less per usefy| 
therm than any other solid fuel. In short, 
to quote the report itself, “‘ Expenditure op 
curing it (air pollution) would be a fraction 
of the savings which would result from the 
cure.” 

To show that a policy is very desirable js 
one thing ; to devise practicable means of 
carrying it out is quite another. There the 
committee has some suggestions to make 
which would involve new legislation. A 
degree of compulsion must obviously be used, 
for in ridding air of pollution all must co- 
operate. The emission of dark smoke, it is 
held, should be prohibited by law, the use of 
dust and grit arresting plant should be 
insisted upon, the design of industrial fur- 
naces should be regulated and so on. Re- 
sponsibility for the enforcement of the law 
should be laid “as a statutory duty ” upon 
local authorities. But the committee recog- 
nises that the problem is not one that can 
be wholly solved by restrictive legislation. 
For unless there is willingness to comply 
both by domestic fuel users in ‘‘ smokeless 
zones *’ and “‘ smoke control areas ” and by 
industry in general, enforcement would prove 
difficult. Hence it is suggested that there 
should be financial incentives for those 
installing improved industrial plant or replac- 
ing domestic grates with appliances suitable 
for smokeless tuels. Nor, even given willing- 
ness, will enforcement prove possible unless 
there is also knowledge ; so that the com- 
mittee’s suggestion that the British Standards 
Institution should prepare codes of practice 
for smoke reduction, and specifications for 
smoke indicators and methods of testing 
coke and domestic solid fuel appliances, is 
wise. But legislation, incentives, and the 
availability of knowledge can only aid 
towards freeing the air of pollution. The 
problem is really one of gaining co-operation 
from the public as a whole by putting the 
facts before it. That air pollution can be 
very much mitigated ; and that it will not 
cost much to mitigate it, is demonstrated by 
this report. But it cannot be mitigated under 
a term of years; and its more complete 
elimination, dependent as it is upon the 
gaining of more knowledge through research 
and the development of new methods, 
(particularly of preventing sulphur emissions), 
and of generating sources of supply of smoke- 
less fuels, will take very much longer. It is, 
no doubt, in consequence of its appreciation 
of the long-term aspect of the problem that 
the committee proposes the setting-up of a 
** Clean Air Council ” whose official business 
it would be to co-ordinate and encourage 
research and to review progress. Its more 
important task, even though less official, 
would be, no doubt, to keep the public 
informed and interested so that local autho- 
rities under a statutory duty to enforce the 
law would find themselves supported by the 
local electorate. 
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BRITISH SEA POWER 

The comprehensive review which the 
Government has now made of this country’s 
defence policy ought to lead to a lifting 
of part of the veil of secrecy surrounding the 
production of unconventional weapons in 
this country. It seems likely, in any event, 
that the Statement of Defence to be issued 
next February will emphasise the need for a 
more rapid change in the nature and size 
of our armed forces in the light of present 
progress in the development of atomic 
weapons and guided rockets. The Govern- 
ment, as a member of the North Atlantic 
Treaty Organisation, should also at the same 
time indicate the conditions under which it 
would be prepared to authorise the use of 
nuclear weapons. The British people are 
anxious to know, and have a right to know, 
whether in the event of aggression our sole 
chance of victory lies in hitting back with 
atomic and hydrogen bombs or whether 
these missiles are only to be used in retalia- 
tion, if and when used by an enemy. The 
Supreme Allied Commander, Europe, has 
said that the SHAPE planners are relying 
on atomic power pending the building up of 
the reserve armies of the N.A.T.O. powers. 
Field-Marshal Montgomery goes even fur- 
ther. It is not a question in his view that 
atomic and thermo-nuclear weapons might 
be used but that they would definitely be 
employed if we were attacked. 

Having regard to the far-reaching changes 
in military strategy and tactics which these 
weapons entail, operational planning must 
inevitably be based on the assumption that 
they will in fact be used. But it is the 
N.A.T.O. governments and not distinguished 
soldiers—with a natural inclination to look 
at a problem from the point of view of their 
own particular Service—who have the last 
word. In the interests of Britain and the 
countries of Western Europe, N.A.T.O.’s 
answer to aggression should, we think, be 
air-sea power. The Field-Marshal tells us to 
discard old doctrines, but, historically, when- 
ever we have neglected the Navy for econo- 
mic or other reasons and discarded the doc- 
trine of seapower, we have always grievously 
suffered for it. To expend our financial 
resources in building a force of £400,000 
bombers may well assist the United States 
Air Force to destroy a few more Soviet 
cities. But it will neither protect Britain, 
once nuclear warfare has broken out, nor 
contribute to the flow of food and supplies 
into this country. Nor, if one may judge by 
developments in radar, in fighter aircraft, 
and in guided ground to air missiles is there 
any certainty that bombing aircraft would 
get through defences. But to build up British 
seapower is to build up British influence and 
prestige and to make a much more effective 
contribution to victory. For while bombs, 
shells and guided weapons with nuclear 
warheads will probably have revolutionary 
consequences upon the conduct of land war- 
fare their effects upon the conduct of sea 
operations are far less predictable. Consider- 
ing that the principles and even the methods 
of applying seapower were not essentially 
altered by the changes from sail to steam, from 
short-range cannon to long-range guns and by 
the advent of aircraft carriers and long-range 
bombers it seems improbable, to say the 
least, that a new and more powerful explosive 
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will alter them. Certainly the coming of that 
explosive does not in the least alter the fact 
that Britain lives by its trade and commerce 
across the oceans. Britain’s latest carrier, 


H.M.S. “* Bulwark,” has recently been 
accepted into service; the ‘“ Ark Royal,” 
“Hermes”’ and the reconstructed “ Vic- 


torious,” have still to be completed. But 
even with these vessels, the Royal Navy 
will still have only seven effective carriers 
and twenty-three rapidly ageing cruisers— 
none of which mounts a gun larger than 6in 
—to safeguard the ocean trade routes in 
the Eastern Atlantic and Indian Oceans, for 
which Britain is primarily responsible. When 
it is remembered that at least half-a-dozen 
cruisers had often to be detailed in the two 
world wars to round up one raider, how 
can this small force be expected to deal with 
thirty modern Soviet cruisers, many with 
7-lin guns, and any number of armed 
merchant raiders and long-range twin jet 
bombers ? 

Within the next decade, so low has the 
power of our Navy been allowed to fall, 
we cannot expect to do a great deal to assist 
the United States Navy in offensive opera- 
tions from fully equipped air-sea bases. 
But we ought to be a naval power at least 
sufficiently equipped to safeguard our own 
sea communications against any potential 
enemy. It is essential, therefore, that a 
replacement programme for our old carriers 
and cruisers should be begun without delay. 
The decision to complete the three ‘‘ Tiger ”’ 
class cruisers—all laid down during the war 
—should on no account be accepted as a 
building programme. They will be com- 
pleted only just in time to replace three of 
our five cruisers which are now reaching the 
normal age limit of twenty years. At least 
two more cruisers and a carrier should be 
laid down forthwith, without waiting for the 
results of the trials of the vessel now being 
converted for firing guided missiles: and 
a more extensive building programme should 
be planned for the immediate future. It is 
neither necessary nor safe for this country 
to continue to rely on the United States 
Navy, not only for the offensive operations 
required for victory, but to safeguard the 
50,000,000 tons of dry cargo and 30,000,000 
tons of oil which this country has to import 
every year if its people are to live and to 
continue fighting in their own defence. 





Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 


BROAD FLANGE BEAMS 

Sir,—In reply to your correspondent Mr. 
G. A. V. Russell’s letter in your November 26th 
issue. 

I am not in a position to correct or to confirm 
your correspondent’s remarks regarding the 
proportion of broad flange beams rolled on the 
Continent by the Grey process as compared with 
that produced by modified ordinary heavy 
section or closed-pass mills (because I just do 
not know the figures), but I very much doubt 
that the proportion even approaches equality : 
if it is so, I would be inclined to conclude that 
there are not enough grey mills in the world to 
meet the existing demand and to add that most 
good things provoke others to make imitations, 
usually inferior. It is an indisputable fact, how- 
ever, that users throughout both Europe and the 
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U.S.A. are responsible for ordering and employ- 
ing the whole of the large range of sizes produced 
by grey mills and in enormous quantities. In 
view of Mr. Russell’s further contentions, it is a 
remarkable thing that the section extra per ton 
charged for our grey beams is less than that 
charged for similar wide-flanged sections by 
the English producer (rolled by the joist mill 

process) to whom your correspondent alludes. 
There are certainly good technical and com- 
mercial reasons for the widespread and long-lived 
popularity of grey process beams. The technical 
advantages of the grey beam product are 
sufficiently well known to students of rolling 
practice, but the economic advantages of being 
able to select the weight and size of section most 
nearly giving the strength properties required 
for a given job are self-evident, both to the 
designer and the man who foots the bill : the 
enormously superior range of weights and sizes 
made available by the grey process more than 
covers the small extra cost per ton and often 
results in a very considerable net saving in cost. 
Hence, the ability of these grey mills to remain 
in production (usually operating at near 
to capacity) for over fifty years, despite the extra 
charge made as compared with ordinary R.S. 
joists. And perhaps this also explains why 
Dorman Long are now engaged in laying down a 

similar plant. 
J. C. SKELTON, 
Director of R. A. Skelton and Co., 
Steel and Engineering, Ltd. 
London, E.C.2, 
November 29th. 





Life in the Year A.D. 2000 


THE Royal Society of Arts recently held a 
bicentenary competition in which essays were 
invited on the subject, “‘ Life in the Year a.p. 
2000.”” The winning essay was written by Wing 
Commander T. R. Cave-Browne-Cave, and was 
entitled “‘ A Scheme for Roof Top Roadways.” 
The author outlined a scheme for trunk roadways 
in metropolitan areas utilising the top surfaces 
of buildings, which he asserted were not normally® 
used for an important purpose. Where it was 
possible to arrange buildings in a continuous 
line, he said, and to carry a traffic artery along 
the roof, the cost of the buildings would not be 
greatly increased, thus making an effective con- 
tribution to both traffic and building problems. 
For a building 100ft high, he pointed out, the 
loads on the structural frame and foundations 
would be increased by only 20 per cent. Sloping 
spurs would give access to the roadway, at 
intervals of about a mile, he envisaged. The 
second essay in the competition also concerned 
itself principally with a novel road system. It 
was entitled “‘ A System of Underground Road- 
ways for London,”’ and was by Mr. C. E. H. 
Watson. Mr. Watson postulated a system of 
radial and circular roads built in deep tunnels 
in the chalk underlying London. Such a scheme, 
he thought, could be linked with many advan- 
tageous developments: technically, in the 
regional study of groundwater, in the development 
of improved plant and civil engineering methods, 
and in the use of the chalk spoil for agriculture, 
and generally as part of an expected growth of 
London and its satellite towns in a planned and 
healthy manner. 





Books Received 


Mass Spectrometry. By A. J. B. Robertson. 
London : Methuen and Co., Ltd., 36, Essex Street, 
W.C.2. Price 8s. 6d. 

Plant Engineer’s Easy Problem Solver. By L. J. 
Murphy. London : Bailey Bros. and Swinfen, Ltd., 
46, St. Giles High Street, W.C.2. Price 48s. 

Residual Stresses in Metals and Metal Construction. 
Edited by W. R, Osgood. London ; Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. Price 80s. 

Building. The Evolution of an Industry. By 
P. Morton Shand. London: Token Construction 
Company, Ltd., 68, Mount Street, W.1. Price 15s. 
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OME fifty-one papers were received 

for the new symposium on Powder 
Metallurgy organised jointly by the Iron 
and Steel Institute and Institute of Metals 
which was held on December Ist and 2nd. 
While the majority of papers hail from 
investigators in this country, there are also 
important contributions from America, as 
well as from countries in Europe other than 
the British Isles. But it is not of the number 
or the quality of the papers that have been 
received that we wish to speak here. Rather 
we desire to look back and note some of the 
major lanes of progress the last seven years 
have seen; even more we would look 
forward in order, if possible to ascertain 
the major directions in which powder 
metallurgy is actually moving at this time, 
and while ascertaining the direction of pro- 
gress, assess so far as is possible the elements 
causing both the direction and the quality of 
the forward movement. 

Looking back to Special Report No. 38 
to-day one is struck by what might be called 
the almost elementary even if fundamental 
scope of the majority of the papers offered. 
It is very significant that this year there are 
no less than fifteen papers in Group II, 
that is principles and control of compacting 
and sintering. That in Group III there are 

@ifteen papers on the manufacture and 
properties of structural engineering com- 
ponents and that a number of these papers 
deal with materials that either did not exist 
seven years ago, had not appeared in powder 
form, or had not been used in powder 
metallurgy. The subject of Group [V— 
The Powder Metallurgy of High Melting 
Point Material—has no less than twelve 
papers in the coming symposium, but did 
not appear at all seven years ago. Even 
this very superficial survey would suggest 
that a notable change had taken place in 
both the methods and the materials of powder 
metallurgy to-day. These advances and 
movements have great significance for the 
engineer for they offer new materials, new 
properties, greater control and more 
numerous and varied sources of supply, all 
matters of real importance to-day when the 
tempo of production as well as the quality 
of engineering materials is so notably greater 
and so many novel materials are available to 
meet the requirements of the moment. 

A glance at the programme of the sym- 
posium suggests certain tendencies in the 
powder metallurgy of to-day. There is 
much greater interest in the development of 
the rarer metals such as zirconium, tanta- 
lum, titanium, tungsten and the utilisation 
of these materials to provide high melting 
points, or high density, or other special 
physical properties. Allied to these materials 
are the stainless steels, the metallic carbides 
and kindred alloys and compounds. In a 
word or two there is great interest at the 
present time in materials which have high 
strength, high resistance to corrosion and 
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Progress with Metal Powders and 
Powder Metallurgy 


By H. W. GREENWOOD* 


It is seven years since a symposium on Powder Metallurgy was held in London. 

Some twenty-eight papers were discussed at that symposium and published by the 

Iron and Steel Institute as Special Report No. 38. Now, another symposium 

sponsored by the Iron and Steel Institute in association with the Institute of 

Metals has been held this week. It is natural, to those interested in the subject, 

to think of what progress the past seven years has seen. Here the author reviews 
that progress. 


corrosive substances, high melting points, 
outstanding fatigue resistance, high modulus 
and creep strength. This sounds like a 
catalogue of perfection, but it is true that the 
control which the metallurgist to-day can 
exercise over the physical properties of the 
metals and alloys he produces is a very 
different thing to anything that was possible 
not so very many years ago. 

As might be expected, great help has come 
from developments in the production and 
fabrication of materials other than metals, 
and in this category there can be specially 
mentioned ceramic bodies, certain of the 
newer plastics and in particular such chemi- 
cally and physically inert substances as 
polythene, fluon and related bodies. It 
is also true that the development of a number 
of special techniques and their application to 
pressed and sintered materials has placed a 
wide range of materials in the hands of the 
engineer and constructor and so supplied 
porous metal compacts with quite special 
qualities derived from the impregnating of 
the porous compact with alloys such as 
precipitation hardening, very special self- 
lubricating properties, much enhanced resis- 
tance to heat or to fatigue and so on. 

A natural development of impregnating 
has been the use of this procedure to simplify 
and facilitate the machining and shaping of 
alloys which because of their high tungsten 
content are most difficult to work. Copper 
has been used as an impregnating metal and 
tungsten parts with some.83 per cent of their 
full density can be machined with com- 
parative ease or drilled, milled or turned as 
may be required. The removal of the copper 
once it has fulfilled its purpose is by evapora- 
tion. The parts are held at 1550 deg. Cent. 
for some fifteen minutes in a vacuum of the 
order of 10-*mm mercury. Where the 
tungsten is used as cathodes in electrical 
discharge tubes such a procedure ensures 
that the pores of the tungsten compact are not 
closed. 

The use of precipitation hardening alloys 
has notably increased the degree of control 
the metallurgist can exercise upon the 
physical properties of his materials and the 
remarkable growth in the development of 
copper-impregnated iron parts is a reflec- 
tion of the possibility of increasing hardness 
and of obtaining tensile strength of 
100,000 Ib to 110,000 Ib per square inch by 
using an appropriate heat treatment for the 
impregnated parts. Other physical proper- 
ties also benefit, for it is not difficult to attain 
a density of from 98 to 100 per cent and the 
increase in tensile strength, in resistance to 
fatigue and also a much reduced notch effect 
due to elimination of pores. Other advan- 
tages of impregnation are the production of 
an ideal base for surface finishing, including 
electro-plating. From what has been said 
about impregnated porous tungsten compacts 
it can be expected that the copper impreg- 
nated iron compacts will also offer easier 
machinability. It may be appropriate to 
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mention here the very rapid increase in the 
application and use of iron powder in powde 
metallurgy. About-eight years ago some tep 
firms were producing about a million par 
per day in the U.S.A. Now there are some 
sixty firms producing 5,000,000 parts daily 
many of them being of much larger size thay 
was customary in earlier years. Over the 
same period of eight years the consumption 
of metal powders has risen from some 800) 
tons per annum to 40,000 tons and is stijj 
increasing. The larger part of this increase 
is in iron powder. 

The United States is the largest producer 
of structural engineering parts by powder 
metallurgy, but other parts of the world are 
also engaged in the field and notable progress 
has been reported from Germany, France 
and especially Italy. The big figures of 
consumption and production naturally apper- 
tain to iron and steel parts, with copper and 
copper alloys in the second place, but one 
of the outstanding features of the last year 
or so has been the phenomenal increase 
in the demand for and consumption of the 
rarer metals and especially of titanium. The 
United States Army alone called for over 
2200 tons (metric) of titanium sponge in 
1953. They have called for no less than 
fourteen times that quantity to fulfil Govern. 
ment contracts for each of the next five years 
to come—that is, over 30,000 tons per year, 
Japan has entered the group of powers who 
have boosted their production of titanium 
in the last year. They are producing the 
metal by reduction of the tetrachloride with 
magnesium and have increased their produc- 
tion from 18,000 Ib to 144,300 Ib in one 
year. This tremendous activity in titanium 
is understandable when note is taken of a 
recent announcement of the Armour Research 
Foundation that it has produced a light- 
weight titanium alloy which is considered 
suitable for replacing steel in the production 
of weapons and in the construction of tanks 
and similar vehicles. The alloy is 40 per cent 
lighter than high-speed steel, shows a tensile 
strength of up to 192,000 lb per square inch, 
or about 42,000 lb stronger than any com- 
mercial alloy of titanium now being produced. 

A new plant which will produce some 7500 
tons of titanium metal per annum has 
recently been announced in the U.S.A. by 
the Electro-Metallurgical Company, « divi- 
sion of Union Carbide and Carbon Cor- 
poration. Its estimated cost is of the order 
of 31,500,000 dollars. It will produce 
titanium by a process other than the Kroll 
in that it involves reduction of titanium 
tetrachloride by sodium metal. The pre- 
liminary research work on this process has 
been in progress for the past five years at a 
cost of nearly 2,000,000 dollars. An agree- 
ment has been signed with the U.S. General 
Services administrators who agree to buy 
from Union Carbide at prevailing market 
prices all the titanium not sold to private 
industry. 

Such figures as these for the production 
of what only a few years ago was looked 
upon as a comparatively rare metal may 
suggest that notable changes are taking place 
in both the quantities of metals that industry 
requires and also the variety of metals and 
alloys modern engineering practice calls 
for. Demands are obviously greater than 
ever they were before, and the consumption 
especially of the commoner metals, such 
as copper, lead, tin, zinc, to say nothing 
of iron, has been such as to give rise to 
questions as to future supplies. In many 
mining areas the reserves of high-grade 
ores have fallen to quite low levels; not only 
are the richer mines showing signs of exhaus- 
tion, but prospecting on an extensive scale 
indicates very clearly that in the future 
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the rich ores of time past will no longer 
exist and both mining methods as well as 
extraction of the metal values from the ores 
will have to be drastically revised. 

Signs are not wanting indicating that the 
mining and metallurgical people are well 
aware of this and are taking steps in their 
newer developments to come to terms with 
the new conditions on both mining and metal 
recovery. An example that has_ been 
described in fair detail in the technical press 
js that of the Sherrett Gordon Mines at 
Lynn Lake, Manitoba. The Lynn Lake 
plant, which is to handle an ore containing 
on an average some 1-22 per cent nickel, 
0-618 per cent copper, and smaller quantities 
of cobalt, is to cost some 12,000,000 dollars. 
The ore reserves at present proven amount 
to some 14,000,000 tons. Extraction is by an 
ammonia leaching process and the end pro- 
ducts are copper ingots, and nickel and cobalt 
as separate metal powders of high purity and 
an average particle diameter of 50u. Residual 
ammonia is converted into ammonium 
sulphate and approximately 200 tons per 
day is recovered from the plant and is avail- 
able for use as a fertiliser. A notable feature 
is the abundant supply of natural gas avail- 
able, such that supplies are assured for the 
next forty years at the rate of some 10,000,000 
cubic feet daily. The whole scheme provides 
a most excellent picture of modern methods 
of dealing with huge quantities of what is a 
comparatively low-grade material in such a 
manner as to obtain recoveries of nickel 
90 to 95 per cent, with a purity of 99-95 per 
cent, and a cobalt recovery 50 to 75 per cent, 
of purity 99-6, both in fine powder of small 
particle size. Flotation gives a 30 per cent 
copper concentrate from an ore with an 
average copper content of 0-618 per cent. 
An alternative method of extracting copper 
is to use an ammonia leach with oxygen 
under pressure when a chemical reduction 
of the copper to pure metal can be utilised 
as in Queensland, Australia, or the leaching 
process is used to provide a solution of 
copper which can be electrolysed to produce 
electrolytic copper powder. 

Another alternative that has been used 
successfully is the ion exchange process, by 
which economically successful methods of 
recovering metals from dilute solutions have 
been devised. One of the most interesting 
applications of ion exchange that has been 
suggested is its use in extracting uranium 
values from South African gold ores. In 
simplest outline the process consists in 
leaching the uranium out of the ore by the 
use of sulphuric acid and passing the solution 
over the ion exchange resin and finally 
dissolving the uranium from the resin. As 
the area can provide plenty of pyrites this 
could be used for the production of sulphuric 
acid on the spot, or at least at convenient 
centres in the goldfields. It has been demon- 
strated that quite complex ores are amenable 
to treatment by ionic exchange and that the 
process is economical in the matter of costs, 
while lending itself to a separation of a 
number of metals by a process of elution, or 
solution with different reagents. Ores com- 
prising a mixture of gold, silver, nickel, copper 
and zinc can be adsorbed by resin and then 
separated by selective solution. 

Even our cursory survey of the field of 
metals and mining suggests very strongly that 
big changes are taking place, brought about 
in part by the tremendous quantities of 
metals industry requires, and in part by the 
rapid exhaustion of rich reserves of metallic 
ores. The necessity for handling very large 
tonnages of low percentage ores has brought 
about the application of chemo-metallurgical 
processes of extraction in which the end 
product is a reasonably, or in some cases a 
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highly pure, metal in powder form, either 
because it has been produced as such by 
chemical action or has been separated in 
controlled powder form by electrolysis. The 
conditions that have led up to this result are 
growing in magnitude almost daily, and it 
appears obvious that powder metallurgical 
techniques must play a much larger and more 
important role than they have done hitherto. 

A most interesting development in the last 
year or so has been the wider interest taken 
in the production of metal strip by rolling 
metal powder into strip and passing the 
rolled strip directly from the rolls into a 
sintering furnace. This is not a new idea, 
for in one form it was patented in Germany 
by Siemens and Halske over fifty years ago. 
In that patent it was assumed, as already 
known, that lead powder could be rolled 
directly into lead foil. There was also 
evidence from American patents before the 
outbreak of the second world war. Since 
then there have been other patents mainly 
dealing with methods of carrying out the 
progress. e 

From various details published it is shown 
that metal powders under rolling behave 
similarly to powders under pressing. As 
might be expected, metal in the form of con- 
tinuous compressed strips is difficult to 
handle and it is clear that much more must 
be done in the way of investigating the type 
of furnace most suitable for the annealing 
and sintering of the metal strip. Although 
the sum total of the difficulties and of the 
necessity for introducing what must be 
largeiy automatic control appears formidable, 
at the moment it does not appear that they 
are in any way insuperable, nor do they 
appear more difficult than the snags that 
have arisen, and been overcome in other 
metallurgical operations. There are certain 
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resemblances between the problems of pro- 
ducing metal sheet from powder by a com- 
bined rolling and sintering and those met 
with in certain aspects of both the plastic 
and textile industries and there need be no 
doubt that all the problems that arise will be 
solved in due course and that the production 
of metal strip or sheet will provide an 
important outlet for large quantities of metal 
powders, and the product, in due course, 
will be found a host of useful applications in 
industry. This is rendered the more likely by 
the fact that the process of rolling from 
powder to sheet is capable of application to 
a wide range of metals in common use and, 
in addition, powdered metals and alloys are 
also being extruded in ever increasing quan- 
tities. In the United States copper strip from 
copper powder is giving physical properties 
of the following order :—thickness of strip, 
0-Olin ; density, 8-92 grm/c.c. at 25 deg. 
Cent.; tensile strength, 40,000 Ib. per square 
inch ; elongation, 33-5 per cent ; and 100 
per cent electrical conductivity. Alloying by 
inter-diffusion while in powder form has also 
proved successful and has been combined 
with powder rolling in the production of 
alloys such as cupro-nickel, bronze, stainless 
steels, and aluminium-copper alloys. There 
is also a tremendous field open for powder 
flame spraying, especially where high tem- 
peratures render rolling and especially sinter- 
ing after rolling difficult. 

A glance at the programme of the sym- 
posium on Powder Metallurgy, 1954, which 
took place on December Ist and 2nd, will 
add many more examples of the progress 
that is being made and the very least that can 
be said of it is that the progress shown since 
the last symposium was held in London in 
June, 1947, is very remarkable alike in scope 
as in depth of investigation. 


Iron and Steel Institute 


AUTUMN GENERAL MEETING 
No. II—~{ Continued from page 736, November 26th) 


HE second paper to be discussed on 
Wednesday, November 17th was : 


THE PROBLEM OF RUPTURE OF THE BILLET 
IN THE CONTINUOUS CASTING OF STEEL 


By J. SavaGe, B.Sc., F.Inst.P., and W. H. PrircHARD 
SYNOPSIS 

Rupturing of the billet skin in the mould is a long- 
standing problem in the continuous casting of steel. 
It is caused by a combination of high frictional forces 
between the billet and the mould surfaces and the 
relatively low tensile strength of the billet skin. 
Measurements of the friction between the billet and 
the mould and of the heat transfer through the 
mould wall, which are described in this paper, have 
led to a method for preventing rupture which has 
already been employed successfully on an industrial 
continuous-casting plant. 

Mr. G. T. Harris (Wm. Jessop and Sons, 
Ltd.): The authors have presented very 
clearly some of the fundamental principles 
which lie behind the use of the B.LS.R.A. 
continuous casting mould and the alternative 
moulds which have been tried. Their 
approach is interesting because it indicates 
how in particular the two systems referred to, 
the Junghans mould and the B.I.S.R.A. 
mould, have been applied to a practical 
commercial form of continuous casting, the 
Junghans mould having already been applied 
in many different plants in America and on 
the Continent, and in one in this country, 
and the B.I.S.R.A. mould having been 
applied to a pilot plant in this country. 

The comparison of the operational methods 
of the Junghans and B.I.S.R.A. moulds is 
interesting, and particularly the suggestion 


that the Junghans gives an irregular solidi- 
fication front due to the repeated breaking 
and healing which may take place. This may 
be linked with sporadic centre-line shrinkage 
and porosity problems with the Junghans 
mould, and it may be that the B.I.S.R.A. 
process, which overcomes the friction and 
prevents skin rupture, rather than healing it 
after it has been formed, on the Junghans 
principle, may have very distinct advantages, 
particularly for the higher alloy steels, where 
centre-line shrinkage can be very much more 
important than with mild steel. 

Mr. D. M. Lewis (Aluminium Laboratories, 
Ltd.): I should like to emphasise the 
extraordinary importance of metallurgical 
examination of the casting process at the 
same time as the purely physical study. Our 
experience has shown us repeatedly that the 
physical state on its own can be seriously 
misleading. It is overwhelmingly important 
to know the exact composition and charac- 
teristics of the metal being cast, because we 
are dealing with a phenomenon occurring at 
or around the melting range. It has already 
been said that very little information is 
available about the properties of the metal 
at those temperatures. I suggest that a 
metallurgical study of sections of failed 
billets or ingots might yield considerable 
information which would give us ideas about 
what happens in this mould region. 

Dr. V. Kondic (Birmingham University) : 
What are, on a very broad basis, the most 
essential differences between the continuous 
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casting of ferrous and of non-ferrous alloys ? 
They fall into two categories : (i) metallur- 
gical and physical differences, and (ii) pro- 
duction differences. In the first group I 
classify as the most important variable the 
magnitude of the temperature difference, AT. 
The temperature difference between the 
highest and lowest temperature ingots is very 
much greater in the non-ferrous field, and 
further the extent of that temperature dif- 
ference can be varied in the non-ferrous 
field much more freely than in the ferrous 
field. It depends very much over what 
length the temperature difference is con- 
sidered, and how free we are to change that 
gradient. Both those restrictions are much 
more easily controlled in casting non-ferrous 
alloys than in casting steel. My second 
variable in order of importance between the 
two fields is that of freedom of quenching, 
a point which has already been emphasised. 
In non-ferrous casting we can choose our 
quenching methods relatively freely, but we 
are not so free to do so in the case of steel. 

Coming now to the production side, the 
main difference is that of production rates 
and size and shape of ingots. Whilst in the 
non-ferrous field it is almost general that 
continuous casting can turn out ingots 
faster than it is possible to melt, the practice 
in the ferrous field is quite the opposite, and 
it is much more difficult to catch up with the 
production melting rates rather than to cast 
too fast. On the question of size and 
shape, on the whole ingots in the ferrous 
field are very much larger, whilst with very 
few exceptions we are dealing with smaller 
sizes in non-ferrous ingots, with some 
exceptions in the light alloys. 

Dr. B. H. C. Waters (Wm. Jessop and Sons, 
Ltd.) : On page 273 (of the paper) there is 
mention of a liquid boundary layer of lubri- 
cant which may be expected to exist at the 
inner mould-face. I agree that a liquid layer 
of lubricant does persist at the mould-face, 
going down below the level of the metal in 
the mould. I speak here in terms of the 
casting of steel. I find it a little difficult to 
believe, however, that conventional boundary 
lubrication exists. I would have expected 
the lubrication to be of the fluid type, the 
fluid arising from the vaporisation of the 
oils that are used. For this reason I find it a 
little difficult to believe that with steel there 
is any very considerable zone in which the 
metal is in intimate contact with the mould, 
assuming that the mould is lubricated. 
Again, were the lubrication not of the fluid- 
gaseous type I should have expected the oils 
used, operating as they must then do at some 
temperature above 200 deg. Cent., which is 
the inner temperature of the mould-face, 
but below their volatilisation point, to show 
some form of gum polymerisation, and for 
this reason they might well act to inhibit 
rather than help lubrication. 

Mr. Savage replied on behalf of the 
authors, and the morning session was 
concluded. 


On Wednesday afternoon, the following 
five papers were discussed together :— 


EFFECT OF COLD WORK ON THE GAMMA- 
ALPHA TRANSFORMATION IN SOME 
FE-NI-CR ALLOYS 


By B. Crna, B.Sc., Ph.D. 
SYNOPSIS 


The effect of cold work on the y—« transformation 
in some pure and commercial Fe-Ni-Cr alloys has 
been studied. These alloys were in the composition 
range 18-25 per cent, Cr 8-12 per cent Ni. The con- 
stitution of the alloys was determined after quenching 
from elevated to room or sub-zero temperatures, and 
after deformation at room temperature or below. 
A correlation has béen found between the metast- 
ability of y and alloy content and is such that both 
nickel and chromium depress the Mg, M, and My 
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points of the y—«, transformation. Additional 
alloying elements such as carbon, nitrogen, manga- 
nese, &c., have an effect similar to that of nickel and 
chromium. Transformation could be induced more 
easily (a) by compression at —67 deg. Cent. than at 
—152 deg. Cent. or room temperature, and (6) by 
tension than by compression at room temperature. 

A new phase of hexagonal close-packed structure, 
transient in character and analogous to the € phase 
in Fe-Mn alloys, has been observed and is here 
called 0. 

The effect of quenching stresses,*the phenomenon 
of stabilisation in the martensitic transformation of 
to a, or 6, and the hysteresis of the y«»x, trans- 
formation were also investigated. Isothermal 
martensitic formation of «, was observed in pure 
alloys. 

The progress of the transformation y->a, was 
followed microscopically and the existence of a 
critical resolved shear stress for the transformation 
was indicated when the latter was induced by 
deformation. A correlation has been found between 
work hardening and alloy constitution. 


A CRITICAL INVESTIGATION OF THE AGEING 
OF MILD STEEL STRIP AFTER TEMPER- 
ROLLING 


By B. Jones, D.Sc., and R. A. OWEN-BaARNETT, B.Sc_ 
SYNOPSIS 


The ageing characteristics of rimming and killed 
steels of basic°O.H. and basic Bessemer origin have 
been investigated after temper-rolling. Ageing of the 
steels at room temperature for periods up to three 
years has been compared with artificial ageing at 
temperatures of 100-250 deg. Cent. It is shown that 
the latter treatment gives high values of yield stress, 
yield ratio, and yield point elongation in O.H. 
rimming steels, but more comparable results in basic 
Bessemer steels. Greatest differences in physical 
properties are obtained in killed steels by ageing at 
these temperatures, for, apart from high values of 
yield stress and yield ratio, a return of the yield point 
was shown at 200-250 deg. Cent. After noting the 
advantage found by ageing at 100 deg. Cent., lower 
temperatures have been tested, and the results show 
that the speed of ageing can be followed, and results 
obtained in all steels are more comparable with the 
fully aged condition. Results obtained by treatment 
of the temper-rolled steels for one day at 75 deg. 
Cent. are to all intents and purposes the same as 
those found by natural ageing for one to three years. 
The effect of cold storage at 0 deg. and — 15 deg. Cent. 
has also been investigated for periods of up to six 
months. There was an appreciable retardation in the 
rate of ageing of rimming steels, which were particu- 
larly stabilised after storage at —15 deg. Cent. The 
comparative non-ageing properties of aluminium- 
killed steel were further improved by cold storage. 
The results obtained on the various steels are 
discussed. 


ELIMINATION OF “STRETCHER STRAINS” 
IN MILD STEEL PRESSINGS 
By B. B. Hunpy, Ph.D., A.I.M. 
SyNopsis 

It is shown that temper-rolled mild steel sheet con- 
tains high residual stresses ; these stresses mask the 
yield point elongation of the steel and enable it to be 
pressed after appreciable ageing without showing 
stretcher strain markings. Other methods of eliminat- 
ing stretcher straining, such as roller levelling or 
stretching the sheet through the yield point elongation, 
do not induce such high stresses, and such sheet 
must not be allowed to age for more than a few hours 
if this defect is to be avoided. Both macroscopic 
and microscopic residual stresses can mask the yield 
point elongation and, in general, it is best to process 
the sheet so as to give high stresses of both kinds. 
Only stretcher strains are marked by residual stresses, 
and the changes in the ductility, hardness and strength 
during strain ageing are unaffected by the method of 
removal of the yield point. 

Temper-rolled sheet is usually flattened in a roller 
leveller after rolling, and it is shown that if such 
levelling is carried out with the minimum intermesh 
of the rollers, the time for which the sheet can be 
stored without stretcher strains occurring on pressing 
is reduced. Roller levelling with the maximum 
intermesh, however, is not so detrimental as light 
levelling, and if the temper-rolling reduction is light 
it may even be.beneficial. The effect of these levelling 
treatments can be explained in terms of modification 
of the residual stress system imposed by temper 
rolling. 


YIELD STRESS/STRAIN CURVES AND VALUES 
OF MEAN YIELD STRESS OF SOME 
COMMONLY ROLLED MATERIALS 
By R. B. Sims, B.Sc., A.M.I.Mech.E. 
SYNOPSIS 

The yield stress in plane compression has been 
measured for a number of commonly rolled materials, 
and the results are presented, together with values of 
the mean yield stress, in the hope that they will be of 
value for calculating roll loads and power in pro- 
duction rolling mills. 
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The experimental method is described briefly ang 
an indication is given of its accuracy by a comparison 
with the tensile test, and, for a few materials, between 
measured rolling loads and corresponding values 
calculated from the mean yield stresses. 


ACCELERATED STRAIN-AGEING OF MILD 
STEEL 
By B. B. Hunpy, Ph.D., A.I.M. 


DISCUSSION 

Dr. T. P. Hoar (Cambridge University) : 
The paper which interests me particularly 
is that by Dr. Cina, which forms a further 
extension of the very valuable and elegant 
work which has come from the Brown-Firth 
laboratories and the University of Sheffield 
during the last few years on these very 
complex 18/8 alloy steels. To me, the 
most interesting thing in this paper is the 
transformation from y to « under conditions 
where the stresses and strains in the material 
are altered. The author has given a very 
clear demonstration that in the ordinary 
cold work by compression of an 18/8 
steel, such as occurs in fabrication processes 
and particularly in any attempt at cold roll- 
ing, this is very largely an inherent property 
of the austenite itself, rather than, as is 
sometimes thought, purely because of the 
martensitic transformation. In his Fig. 20 
he shows that the 25/12 chrome-nickel alloy 
work hardens very considerably, although 
it does not form any martensite, and that 
even the 18/8 work hardens only about 60 
per cent more than the 25/12, and only the 
extra 60 per cent is due to the formation of 
the very hard martensitic type of phase. 

Mr. A. J. K. Honeyman (Steel Company 
of Wales, Ltd.) : I shall confine my remarks 
to the papers dealing with the strain ageing 
of mild steel. These papers are very timely, 
because probably the biggest problem which 
sheet manufacturers and press shops have to 
face arises from this question of stretcher 
strains and of ageing in mild steel. Steel 
is in its most ductile state in the cold-reduced 
and annealed condition, but, as Dr. Hundy 
says, unfortunately it has a very large yield- 
point elongation, and therefore the only 
practical method of removing this is by 
skin passing—that is, by cold rolling from 
} to 14 per cent. If it is less than } per cent 
the whole of the yield-point elongation will 
not be removed, while if the stretch is more 
than, say, 1} per cent, it will certainly remove 
the yield-point elongation, but, as Dr. 
Hundy points out, it will retard the rate of 
return of the yield-point, but unfortunately 
reduce the ductility beyond the point which 
can be tolerated in the press shop. The 
author has discussed this problem very 
thoroughly and has put forward several 
useful ideas for practical consideration. 
One of these is on page 133, where he states : 
“Tt seems, therefore, that there is scope 
for a cheap efficient machine, probably 
based on the leveller principle, which could 
be used in the press shops to process annealed 
steel sheet so as to prevent stretcher straining 
during pressing.” That sounds very good, 
but I am afraid that the proposal bristles 
with technical and economic difficulties. 

With regard to accelerated strain ageing, 
we have two papers to-day which provide 
very useful data for the works, but it will 
be interesting to see what the authors have 
to say to each other, because there are 
several points of considerable disagreement. 
For example, Dr. Hundy’s Table II on page 
37 does not agree at all with the table on page 
217 of the paper by Jones and Owen- 
Barnett, and there are other differences. 
According to Dr. Hundy’s work, it appears 
that strain ageing is complete in a com- 
paratively short time—eight to twelve weeks 
—whereas in the paper by Jones and Owen- 
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Barnett we find ageing proceeding for three 
years at least. 

Two methods have been suggested by 
the authors to counteract the troubles 
which we experience in the steelworks and 
in press shops, namely, control of the cold 
working and cold storage. There is no 
doubt that the press shops could do some- 
thing by means of cold storage to solve the 
problem. There are two other methods, 
one of which I am told is not practicable, 
namely, to remove the dislocations. These 
things are always with us, and apparently 
nothing can be done about them. The other 
method is to create a fashion for roofs and 
bonnet tops to show stretcher strains, which, 
after all, are very pretty. 

Dr. B. Jones (Whitehead Iron and Steel 
Company, Ltd.): In contrast with the 
results given by Dr. Hundy, we have found 
differences in the rate of ageing in steels 
strained in different ways, as steels strained 
in tensile age rapidly in the early stages and 
attain the fully aged condition at room 
temperature in three to four months, whereas 
temper-rolled steels are not fully aged even 
after five years of storage, although the rate 
of ageing is considerably retarded after one 
year. These differences are not allowed for 
in the formula, whilst for ageing periods 
longer than approximately three months it 
gives excessive times at elevated temperatures. 

In the second paper, “ Elimination of 
Stretcher Strains in Mild Steel Pressings,”’ 
Dr. Hundy has shown clearly in Fig. 3 
that residual stresses induced by temper 
rolling and roller levelling are of a different 
order, and the correlation of residual 
stresses with the ageing characteristics of 
steels after stretching, roller levelling and 
temper rolling is of great interest. I should 
like to ask at this point whether the author 
considers the method used to determine the 
distribution of residual stresses in the steels, 
by stopping off one side of the sheet and 
etching away layers of the other side with 
acid, to be accurate or an approximation, 
and whether the stress patterns could be 
confirmed by X-ray methods. 

It would appear that improvements are 
being made in roller levelling machines, but 
at the moment these machines are not so 
efficient as temper mills for the removal of 
large yield-point elongations in mild steel 
strip, so that I do not think that these mills 
will be put out of business for some time ; 
in fact, | am not sure whether an extra charge 
should not be made for residual stresses 
imparted by temper rolling, which have been 
shown to be so beneficial ! Users, however, 
may consider that they have to pay enough at 
present. 

Mr. K. W. Andrews (The United Steel 
Companies, Ltd.) : One question which I 
should like to raise is whether it is justifiable 
to call the ferrite in a fully ferritic alloy 3 
ferrite. The term a would probably be 
more correct, and 8 should be reserved for 
high-temperature ferrite, which is the ferrite 
which may appear in steels which have been 
heated up and passed through the austenitic 
region, or ferrite which has been retained on 
cooling after solidification and which in the 
normal course would have transformed to 
austenite on the way down. I raise that 
point because there seems to be some con- 
fusion here on terminology, and the dis- 
tinction usually has some practical signifi- 
cance. There is a point of interest in con- 
nection with Dr. Cina’s discovery of the 
unstable constituent 0. I was wondering 
why it had not been noticed by myself and 
others. Dr. Cina says that he has found it 


mainly in the pure alloy, and it seems to 
have a much greater spell of existence in 
It seems to me that 


the commercial alloys. 
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this may have something to do with the 
presence of carbon and nitrogen, which are 
normally present in commercial alloys, 
especially since they form interstitial solid 
solutions. 

Mr. E. L. Tinley (Joshua Bigwood and 
Son, Ltd.): My remarks will apply par- 
ticularly to the paper by Dr. Hundy on 
“Elimination of Stretcher Strains in Mild 
Steel Pressings.”” The material contained 
in this paper extends our knowledge of the 
ageing behaviour of steel sheets which have 
been pressed by means of temper rolling or 
roller levelling, and it will on this account 
be accepted as a valuable contribution to the 
available data relating to a long-standing 
and involved problem. Personally, [ am 
specially interested in the design of roller 
levellers, and I believe that this kind of 
machine, which for many years past has 
been regarded as one of the. chief tools to 
be used for the suppression of yield-point, 
will continue to find favour so long as steel 
sheets having a yield-point elongation which 
cannot be permanently removed by temper 
rolling or other means continue to be used. 
I agree with the author that there is room for 
improvement in the design of the roller 
leveller, and papers such as those now under 
discussion help us very considerably to 
develop these machines on the right lines ; 
but it is also necessary that we should have 
the co-operation of the makers of the steel 
sheet and the people who use it for the 
manufacture of steel pressings. The effec- 
tiveness of the roller leveller depends on the 
diameter of the rolls, the number of rolls 
and the setting of the rolls. The rolls must 
be small enough in diameter to stress the 
material at the extreme fibres substantially 
beyond the yield-point, but with light gauges 
the minimum diameter must be determined 
rather by mechanical details of construction 
than by the degree of surface strain that 
they can produce in the sheet, although 
the material must be strained beyond the 
yield. 

Dr. C. A. Edwards, F.R.S. (Swansea) : 
I was very interested in Dr. Cina’s paper, 
and what he said in introducing it and what 
has been said by Dr. Hoar and others makes 
me wish to refer to a fact which I observed 
many years ago but never published, and 
that is that it is possible to get the spontaneous 
transformation of austenite into martensite 
at temperatures as low as liquid air if you 
have the right alloy and it has been treated 
in the appropriate manner. You can make a 
chromium steel containing about 12 per cent 
chromium and 1-2 per cent carbon perfectly 
austenitic, quite non-magnetic, by quenching 
from about 1100 deg. Cent. If you immerse 
that austenitic steel in liquid air and let it 
get down to that temperature, and bring it 
out in a few minutes, you will find that it is 
completely magnetic, martensitic and, of 
course, that shows all the changes which have 
been referred to by Dr. Cina. He may wish 
to bear those points in mind. 

Turning to the other papers, I. should 
like to say that these contributions are 
extremely important, both from the steel- 
maker’s point of view and from that of the 
users of sheets. I think that the work by 
Dr. Jones and Mr. Owen-Barnett, par- 
ticularly related to the slow ageing that 
takes place, is of great interest ; but in that 
and in the other work I think that it is 
necessary to differentiate between the 
influence of nitrogen and the influence of 
carbon. We know that they both cause 
ageing after straining, but I think that the 
ageing which occurs at room temperature 
and at low temperatures generaily is almost 
entirely due to the migration of the nitrogen, 
and that the higher temperatures are necessary 
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to bring about the quick ageing effect of 
carbon. 

Dr. Hundy suggests that the Cottrell-Bilby 
theory is now generally accepted. I am sorry, 
but I cannot be included among those who 
accept it, and I must say that that is not 
because I am now incapable of readjusting 
my ideas as new evidence comes forward. 
I think that the whole position of age 
hardening after straining can be simply 
explained without any complex theoretical 
considerations. There are, of course, certain 
crystallographic planes in « iron, and one 
would expect from first principles that the 
interstitial elements such as nitrogen and 
carbon would concentrate on the 110 plane, 
which is the plane which gives the biggest 
space. For the self-same reason one would 
expect that plane to be the first to undergo 
deformation, if there is nothing preventing ti. 

Mr. D. C. Finch (Pressed Steel Company, 
Ltd.) : I think that too little attention has 
been paid to the importance of grain size 
in this work, and in fact in all the work 
which has been done on the stretcher straining 
and strain ageing of mild steel. A little 
experience has been gained in various parts 
of this country with large grain material 
and its effect on roller levelling. It has been 
found that one of the more recent designs 
of roller leveller, incorporating small diameter 
rolls and a flexing roll, when used with 
large grain material, was almost capable of 
entirely removing the stretcher strain in one 
pass. Against this I would put forward my own 
experience, where, with very fine grain 
material, it is almost impossible to remove 
stretcher strains, after strain ageing in par- 
ticular. With coarse grain material it is 
comparatively easy to remove stretcher 
strains even after ageing, but with fine grain 
material after only a short ageing the stretcher 
strains reappear and it is almost impossivle 
to remove them with any kind of roller 
levelling, even after doing it four or five 
times. Grain size, therefore, which has been 
neglected so far, should be considered in 
any further work which is done on this 
subject. 

After replies to the matters raised in the 
discussion had been made by the authors, 
the meeting was adjourned until the following 
morning. 

( To be continued ) 





British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


STEEL NIPPLE FITTINGS FOR BRAZING 


No. 2051 : Part 4 : 1954. Price 4s. This 
standard provides for the complete dimensional 
standardisation of steel nipple fittings for brazing, 
of sizes ranging from }in to 1}in, inclusive, intended 
for use with fractional outside diameter sizes of tubes. 
Unified threads and unified hexagons have been 
specified for these fittings. 

The standard lays down requirements in respect of 
materials, dimensions, workmanship, hydraulic test, 
test for porosity and identification marking, and also 
gives maximum design pressures for these fittings. 
Illustrations of the fittings and tables of dimensions 
are also included. 


DEFINITIONS FOR USE IN MECHANICAL 
ENGINEERING 


No. 2517: 1954. Price 6s. The aim of this 
standard is to provide a logical code of definitions 
which are both clear and consistent and general use 
of the various terms in the sense in which they are 
defined should go far to obviate misunderstandings. 

The definitions given relate to terms of general 
application in the engineering industry and more 
particularly in mechanical engineering. The eight 
sections of the standard relate to construction, 
drawings and schedules, geometry of parts, size and 
tolerances, limits and fits, screw threads, surface 
texture and gauges, respectively. Numerous illus- 
trations are included and an alphabetical index is 
provided for easy reference. 
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Rubber Research Station 


INCE its foundation in 1919, the Research 
Association of British Rubber Manufac- 
turers has steadily expanded from an original 
membership of fifteen firms and a staff of three 
to about 300 member firms and a staff of ninety 
in 1954. From rooms in University College, 


London, the Association moved, in 1922, to 
larger premises at Croydon, but by 1939 this 


into chromatographic column, containing 
adsorber material, where it separates into 
coloured bands which can be removed and 
identified by an infra-red spectrometer. The 
second technique showed how to determine, 
by means of a swelling rate chart, whether a 
rubber is natural or synthetic and the class of the 
synthetic rubber, by immersion in liquids such 


Model of research station layout of buildings 


accommodation was inadequate ; however, it 
was only recently that a suitable building was 
acquired at Shawbury, near Shrewsbury, Shrop- 
shire. This building has been converted and 
equipped to satisfy the requirements of the 
Association, and on Tuesday, November 23rd, 
the new research station was formally opened 
by H.R.H. The Duke of Edinburgh. At the 
luncheon held before the opening ceremony, 
the Duke was welcomed by the president of 
the Association, Lord Baillieu, who, after 
briefly reviewing the history of the associa- 
tion and the growth of the rubber industry, 
mentioned that twice as much rubber was used 
to-day as before the war. He called attention 
to the extensive use of man-made synthetic 
rubbers which were dependent upon manufac- 
tured chemical products and also to the increasing 
use of chemicals in the production of various 
rubbers for a wide range of industrial applica- 
tions. The emergence of new materials, he 
said, and the improvement in the yield of rubber, 
contributed to the expansion of the industry. 
In his reply, His Royal Highness referred to 
the work of the laboratories and said that it 
was necessary to initiate and select the right 
inquiries, and that to maintain efficiency in 
research close liaison was essential between the 
laboratories and industry. The Duke emphasised 
that another requisite was the free exchange of 
information and ideas which should be a two-way 
flow between the research association and 
industry, and he was also insistent that, despite 
human failings, the results of research should not 
be wasted, but applied to industry, so that, in 
spite of difficulties, commercial results might be 
achieved. The value of research, he continued, 
would be appreciated by the industry, and 
commented on the fact that if the industry 
raised its contribution to research from £32,000 
to £50,000, then the Government grant would 
be increased from £17,000 to £25,000. 

After the building had been officially opened 
we were able to make.a tour of the station to 
see something of the work now in progress. 
In the analytical laboratory two techniques were 
demonstrated. One identified the constituents 
of vulcanised rubber by their absorption of 
infra-red rays, the substances being first removed 
from the rubber by a solvent and then poured 


as benzene, anilene or petrol. A method of 
achieving strong adhesion of rubber to synthetic 
textiles showed that this was done by giving the 
latter a hairy surface by abrading or wire brush- 
ing, or by incorporating short fibres in the 
weave. A loom has been set up to produce 
various weaves required for investigation into 
the application of the method. A second exhibit 
in the physics laboratory 
demonstrated practical 
applications in hospitals, 
in machinery and in 
transport, for rubber 
which can conduct elec- 
tricity, and so dissipate 
static charges. 

The question of age- 
ing of rubber was dealt 
with in the main chemis- 
try laboratory, where the 
form of perishing due to 
minute traces of ozone 
in the outdoor air was 
shownandalso oxidation 
by atmospheric oxygen 
which is aggravated by 
traces of poisons, the 
most common of which 
is copper. The Associ- 
ation has discovered a 
substance known as 
*RA-plex I,” which com- 
bines well with copper 
to eliminate its ageing 
effect. A number of 
experimental machines 
were on view in the mill 
room, such as mixing 
mills, an extruder, a cal- 
ender, an internal mixer 
and vulcanising presses. 
Examples indicating 
the development of resin 
rubbers, which are 
mainly a compound of rubber, mineral fillers 
and resin, the resin being normally a butadiene/ 
styrene copolymer, were on view, these being 
principally for use as a shoe soling material. 
A material with similar properties and known as 
cyclised rubber, has also been produced and is 


Dec. 3, 1954 


in effect a chemically modified natural rubber, 

In the mechanical testing laboratory were 
examples of investigations into the causes of 
rubber failure by reason of improper use and 
conditions, such as a surface attack by corrosive 
chemicals, swelling by oils, cracking by excessive 
flexing, deep cracking by ozone attack, oxidative 
cracking aggravated by sunlight, oxidative 
hardening or softening by the rubber poisons 
copper, manganese or iron compounds, and 
oxidative hardening by atmospheric oxygen 
aggravated by heating. The laboratory is well 
equipped with abrasion testers, flexomceters, 
tension and compression testing machines, !ow- 
temperature testers, and a_ specific gravity 
balance. In addition to the various laboratories 
the research station houses an_ intelligence 
division backed by lists of classified information 
on rubber, from sources at home and abroad, 
and an extensive library containing numerous 
British and foreign journals, patent specifica- 
tions, micro-films, lantern slides and other 
material relating to rubber. 





Radial Arm Router for Metal 
Machining 


A RADIAL arm router, which we illustrate on 
this page, has been developed by Wadkin, Ltd., 
Green Lane Works, Leicester, for heavy-duty 
machining of non-ferrous metals. Its high 
cutting speeds of 12,000 and 18,000 r.p.m. suit 
it for use with both tungsten carbide and high- 
speed steel tools and machining practically all 
the aluminium light alloys in cast, forged or 
rolled forms, as well as brass, zinc, certain coppers 
and lead. The machine is generally used with 
profile plates or templates, which are clamped 
above a workpiece on the table and contro! the 
manual movement of the cutter head through a 
guide bush mounted above the cutter itself. The 
makers state that under suitable conditions 
aluminium alloy plates up to lin thick can be cut 
out and profiles shaped up to 3in deep, provided 
the amount of metal removed does not exceed 
tin at full depth each pass. 

The machine has a heavy base with a rigid 
main column with bores in the upper part to take 
a roller bearing and a heavy-duty ball bearing 
in which rotates a cast iron barrel carrying the 


Radial arm router for heavy duty machining, with two spindle speeds 
of 12,000 and 18,000 r.p.m., and an effective working stroke between 
2ft 5\4in and S5ft 514in over 360 deg. 


roller box for the radial arm. To a machined 
face at the front of the column there is bolted a 
coolant tank and stretcher, which provide the 
means of attachment for the table. A stop on 
the column prevents the radial arm being swung 
through more than 360 deg. and ensures that the 
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cables from the electrical control gear housed in 
the column and the coolant hose are not 
twisted. 

The radial arm is a heavy aluminium alloy 
casting, accurately machined to receive four 
hardened steel support rods. One of these rods 
is round and controls the straight line action and 
the other three are flat. The arm has a 3ft long 
working stroke, its maximum effective radius 
being Sft 54in and its minimum working radius 
2ft 54in. In the roller box the support rods of 
the radial arm run on eight ball-bearing rollers, 
four of which have a semi-circular profile and 
four a flat profile. Seven of the rollers are 
mounted eccentrically and provide a means of 
wear adjustment for the arm. 

A slide bolted on the front of the radial arm 
carries an intermediate slide, on which the router 
head front slide is fitted and has a 12in vertical 
adjustment through a handwheel and bevel gear- 
operated screw. When this intermediate slide 
has been adjusted it can be rigidly locked in 
position. The front slide carrying the router 
head has a free vertical movement of 4in on 
the intermediate slide under the control of the 
operating handles on each side. A powerful 
spring-loaded taper plunger in the front slide 
engages bores in the intermediate slide at the top 
and bottom of its movement. This plunger. 
location enables the head to be drawn clear of 
the work without need for disturbing the micro- 
meter setting of the intermediate slide. A multi- 
step depth control for the head slide can be used to 
control the downwards feed of the head in pre- 
determined increments. If required, a dial indi- 
cator attachment can be fitted to give precision 
depth setting. 

The router head motor has its rotor keyed on 
to the cutter spindle which is carried on oil-mist 
lubricated high-speed ball bearings. This motor 
has an output of 5 h.p. at 18,000 r.p.m. and 
4h.p. at 12,000 r.p.m. Cables from the main 
switchgear in the column of the machine are 
taken by an overhead support to the electric 
controls grouped on the radial arm near the head 
ina convenient position for the operator. These 
controls include start and stop buttons for the 
head motor and a rotary switch for the selection 
of high and low spindle speeds. The spindle 
nose is bored to take standard collets and cutters 
and is drilled through its length to take a draw 
bolt. If required, the machine is supplied with the 
table having power-operated raising and lowering 
gear, as shown in the illustration. This table 
has a working surface of 3ft 6in by 2ft and has a 
vertical movement of 1lin through a push-button 
controlled 4 h.p. motor. 

When it is required to machine large work- 
pieces too big for the table they can be mounted 
ona 6ft. by 3ft 6in base plate bolted to a machined 
face at the rear of the column. The radial arm 
can then be swung through 180 deg. to work over 
this base plate from the surface, of which the 
spindle nose has a maximum setting of 3ft 8in 
and a minimum setting of 2ft 4in. 





Air Refuelling Equipment 


Tue “ pack ’’ unit illustrated is the outcome 
of the latest developments in the design of the 
probe and drogue system of flight refuelling 
designed by Flight Refuelling, Ltd., Blandford, 
Dorset. It combines the hose reel unit 
fom which the drogue is trailed and 
the fuel supply tanks in a single unit. 

_ Its design as a self-contained unit also makes 
it unnecessary for aircraft already equipped for 
ground pressure refuelling to be specially con- 
verted or designed for tanker duties. It is 
hoisted into the underside of the aircraft’s 
belly just as bombs are hoisted, and special 
fitments to which it is attached in the air- 
craft hold it in position, the loading operation 
taking less than thirty minutes. The hose reel 
mechanism is driven off the aircraft’s normal 
tlectric system into which feed arms are 
Plugged, and the trailing and rewinding 
of the hose is controlled from a small switch 
panel in the crew compartment. The unit’s 
fuel tanks can similarly be connected to the 
aircraft’s fuel system to provide extra transfer 
fuel should it be required after the “ pack” 
unit’s tanks have been exhausted of their supply. 
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Self-contained hoSe reel and fuel tank unit fitted as a normal 
bay attachment 


For the purpose of the illustration, the hose 
has been extended a short distance to show the 
drogue attachment into which the pilot of the 
aircraft to be refuelled flies the probe on his 
aircraft through which the fuel passes. The 
probe is normally positioned in the nose of the 
receiver aircraft ; it can also be positioned on 
the leading edge of the wing or on tip tanks or 
other required place. 





Committee on Air Pollution, 
Summary of Recommendations 


RECOMMENDATIONS ENTAILING LEGISLATION 


SUBJECT to certain exceptions, the emission of 
dark smoke from any chimney should be pro- 
hibited by law. 

The use of efficient grit and dust arresting 
plant should be obligatory in new industrial 
installations which burn pulverised fuel, or solid 
fuel in any form at a maximum rate of 10 tons 
an hour or more. It should be the duty of the 
owner or occupier of premises on which any 
such installation, new or existing, is situated, 
to take measurements of grit emission and to 
inform the local authority of the results if so 
required. In other industrial installations fired 
by solid fuel, all reasonably practicable steps 
should be taken to prevent the emission of grit 
and dust. 

In the case of certain industrial processes in 
which the prevention of dark smoke, grit or 
harmful gases presents special technical diffi- 
culties, responsibility for ensuring that the best 
practicable means of prevention are used at all 
times should be vested in the Alkali Inspectorate, 
and the provisions of the Alkali Acts should be 
extended accordingly. 

The provisions now in force under a number of 
local Acts for regulating the design of new 
industrial furnaces should be included in general 
legislation. 

The law for the control of smoke from rail- 
ways, and of pollution from colliery spoilbanks, 
should be brought up to date and strengthened. 
Responsibility for enforcement should rest with 
the local authorities. 

Local authorities should have power under 
general legislation by means of Orders requiring 
confirmation by the appropriate Ministers to 
establish (1) smokeless zones in which the 
emission of smoke from chimneys would be 
entirely prohibited ; and (2) smoke control 
areas in which the use of bituminous coal for 
domestic purposes would be restricted. 

Financial assistance should be provided by 
local authorities and by the Exchequer towards 
the costs incurred by house owners in converting 
appliances in smokeless zones and smoke control 
areas. 

Domestic heating appliances installed in all 
new premises should be of approved types. 

The present purchase tax of 50 per cent on gas 
and electric room and water heaters should be 
removed. 

Except for the 


processes referred to 








785 





above, responsibility for 
enforcing the law for 
the prevention of smoke 
and grit should be 
placed as a statutory 
duty on the local auth- 
orities. 

Local authorities 
should be required to 
submit annual reports on 
their progress in smoke 
abatement to the appro- 
priate Minister. 

Penalties for smoke 
offences should be in- 
creased. 


OTHER RECOMMEND - 
ATIONS 


The following docu- 
ments should be pre- 
pared and issued by the 

? British Standards In- 
stitution : 

(a) Codes of practice indicating the extent 
to which smoke can be reduced with good 
practice, and the means of securing such reduc- 
tions. 

(6) Standard specifications for smoke indica- 
tors, recorders and alarms. 

The British Standards Institution should also 
consider devising simpler standard methods of 
sampling flue gases to determine grit emissions. 

Stoking should be recognised as an operation 
requiring skill and firemen should be properly 
trained and remunerated. 

The Government Loan Scheme for approved 
fuel-saving equipment in industry should be 
extended to include equipment installed for the 
purpose of reducing air pollution. 

Consideration should be given to allowing the 
whole of the capital cost of new plant and 
equipment installed to save fuel and to prevent 
smoke to be charged against revenue for tax 
purposes in the year in which the expenditure is 
incurred. 

The most efficient practicable methods of 
removing sulphur from flue gases should be 
adopted at all new power stations in or near 
populated areas. 

The factor of pollution should be taken into 
account when future schemes for the electrifica- 
tion of the railways are being considered and the 
programme of electrification should be acceler- 
ated and extended. The changeover from steam 
to diesel shunting locomotives should be acceler- 
ated. 

The present law for the control of pollution by 
motor vehicles should be more rigorously 
enforced. 

The prevention of domestic smoke will require 
the replacement of bituminous coal now used in 
domestic premises in the “ black areas” by 
smokeless fuels, and also the provision of new 
appliances, fitted with easy means of ignition, 
in which such fuels can be burnt satisfactorily. 
This should be secured by the progressive 
extension of smokeless zones and smoke control 
areas as increased supplies of smokeless fuels 
are made available. 

The British Standards Institution should pre- 
pare specifications and methods of testing for 
coke for household use and for domestic solid 
fuel appliances. 

Clean air should be the declared national 
policy and it should be recognised both by the 
Government and the nationalised fuel industries 
as an essential element in fuel policy in the 
future. 

Local authorities should employ adequate 
smoke-control staffs with the proper training and 
technical qualifications. 

Arrangements should be made to secure 
effective co-ordination as between local autho- 
rities in the black areas and especially in Greater 
London. 

Development and research work on the many 
technical problems now outstanding should be 
undertaken or accelerated. 

A “* Clean Air Council ’”’ should be established 
to co-ordinate and encourage research work and 
to review the progress. made in implementing 
any new legislation. 
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Renfrew Airport Terminal Buildings 


HE architectural treatment and the extensive 

use of concrete and glass have beeh impres- 
sively combined in the terminal buildings, 
shown in our illustrations, at Renfrew Airport, 
Glasgow. These buildings were opened last 
Friday by the Minister of Transport and Civil 
Aviation, Mr. John Boyd-Carpenter. 

The design was influenced by subsoil con- 
ditions at the site. A fluctuating water table was 
disclosed about 3ft below the surface and water- 
logged sand to a depth of 60ft, after which boring 
was abandoned. A light skeletal frame of rein- 
forced concrete infilled with glass walls, with 
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buildings. The floor area of the control 
room is cSnsiderably greater than the area of its 
structural support, which houses only the stair, 
lift and service ducts. 

Partitions are self supporting and interchange- 
able, being constructed of double sheet steel or 
glass, between extruded aluminium sections. 
The floors are mostly of thermoplastic tiles and 
the ceilings consist of easily detachable aluminium 
panels, giving access for maintenance of the many 
services concealed above. The panels are 
clipped between small-bore low-pressure hot 
water pipes and conduct sufficient heat to the 


Entrance to_the terminal buildings... The arch offers end support for the six cantilever beams 
of the main concourse 


the structural load-carrying members founded 
on concrete pads, was therefore designed to 
allow for and take up soil movement. This idea 
was developed architecturally to allow structural 
flexibility by partially suspending the six canti- 
levered members of the high and relatively heavy 
concourse roof from the parabolic arch which, 
as can be seen in one of the illustrations, forms 
a dominant factor of the design. 

This general structural principle was adopted 
throughout, except for the control tower, 
which demanded special consideration.  All- 
round vision was essential from the visual 
control room, and it was necessary to raise 
this room clear of the roof level of surrounding 


ceiling surface to heat the buildings by radiation. 
Square pads of glass wool are laid above the 
pipes to reduce upward heat losses, and inci- 
dentally absorb sounds from the rooms below. 

The external walls are of glass in two thick- 
nesses. On the concourse the glass is in concrete, 
and elsewhere in aluminium frames and panels 
between the main concrete supporting members, 
the aluminium frames being removable to 
facilitate future extension. Special provision 
for hermetically sealed double glazing and anti- 
sun glass in the upper panes has been made 
in the temperature controlled control room. 
This has been done in order to conserve 
heat losses, diminish glare and reduce noise. 


The terminal buildings seen from the parking apron 
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Actual building operations on the site haye 
been in progress since February, 1953, and the 
total cost of the buildings amounts to aboy 
£200,000. 

The architects were Rowand Anderson, Kinin. 
month and Paul, and the consulting structura| 
engineers Messrs. Blyth and Blyth. The maip 
contractor was A. A. Stuart and Sons (Glasgow), 
Ltd. 





Catalytic Oil Gas Plant 


THE Eastern Gas Board has placed an orde; 
with the Power-Gas Corporation, Ltd., for a 
**Segas’’’ installation at Ponders End works. 
comprising one unit to produce 3,200,000 cubic 
feet of gas per day, together with all necessary 
ancillary equipment, gas cooling and naphthalene 
removal plant. This order is claimed to repre 
sent an important step forward in the develop. 
ment of the ** Segas ”’ process, since the plant will 
embody all the accumulated experience gained 
in the operation of the Sydenham and York 
plants, which were to some extent prototype 
units. 

The process originated in the laboratories of 
the former South Metropolitan Gas Company 
and, under nationalisation, the work was con- 
tinued by the South Eastern Gas Board. Later, 
an agreement was made whereby the Power-Gas 
Corporation, Ltd., became the sole licensee for 
the commercial development of the process. The 
plant is designed to produce from oil a gas with 
calorific value, specific gravity and combustion 
characteristics similar to those of towns gas, 
The gas produced is in fact interchangeable with 
towns gas, thus giving wide flexibility either in the 
mixing of its output with other gas streams or 
even in replacing them altogether. 

The unit at Sydenham was the first “* Segas ” 
catalytic oil gas plant in Britain to produce towns 
gas from oil on a commercial scale, and the York 
plant has shown itself to be equally efficient. 
These two units, however, are of three-vessel 
construction, whereas the plant to be installed at 
Ponders End will have two vessels and incor- 
porate a vaporising chamber to make more 
efficient the vaporisation of heavy fuel oil in 
steam before it reaches the catalyst bed. This 
modification of design, together with its greatly 
increased capacity, compared with the two 
previous installations, makes the Ponders End 
project of particular interest. In it, a waste heat 
boiler fitted with ancillary oil burners will provide 
the whole of the steam requirements. Turbine- 
driven air blowers will take the steam and 
exhaust into a low-pressure system from which, 
in turn, the process steam requirements of the 
plant are drawn. Provision is made for a cooling 
tower over which the scrubbing liquid for the 
direct contact washer cooler is circulated. This 
will not only reduce the amount of effluent for 
disposal to a minimum, but will help to improve 
the quality of such effluent. 

Tar treatment will be carried out by using 
surface active agents, as experience has shown 
that these are effective in reducing the water 
content of tar from “ Segas *’ plant to less than 
5 per cent without further treatment. An 
interesting point is that extension of the plant 
will permit the installation of a steam-driven 
generator set working, like the air blower tur- 
bines, from the high to the low-pressure steam 
system. This will provide power in excess of 
the requirements of electrically driven plant units, 
thus aiding the overall economy of the process. 

The Ponders End plant will be the first installa- 
tion constructed by the Power-Gas Corporation, 
Ltd., which has not been built specifically for 
development purposes, and it will be in full 
operation by the autumn of 1956. 





STEREOSCOPIC ViEWER.—A_ small portable stereo 
scopic viewer now being made by Coronet, Ltd., 308, 
Summer Lane, Birmingham, 19, is designed for use by 
sales representatives to show potential customers plant 
and equipment too large to carry in the normal way. 
With this viewer the three-dimensional effect obtail 
shows the product in a much better way than is poss! 
with normal photographs. The viewer is in the form 
of a light plastic box, in which two colour photographs 
mounted on a slide are placed and illuminated by an 
integral flash lamp bulb on depression of a_ switch. 
Another form of viewer is made by the firm without * 
battery and lamp, and can be used by looking throug 
the eyepieces towards’a light source in the normal way. 
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Central Research Department of a 
Refractories Group 


gamer we visited a central research depart- 
ment which has been opened at the Battersea 
works of the Morgan Crucible Company, Ltd. 
This department was equipped and organised 
to take over and co-ordinate and supplement the 
research work hitherto carried out section- 
ally at Battersea and by the firm’s associated and 
subsidiary companies. It is housed in a large 
five-storey building, well equipped with modern 
apparatus and services for all the necessary 
aspects of research into the wide field of products 
and materials handled by the company and its 
associates. The department is under the control 
of a general manager, who is directly responsible 
to the board, and its work is organised into 
three main groups concerned with research, 
engineering services and scientific services. 

The work undertaken by the research group 
originates from three main sources: the tech- 
nical committees of the various company manu- 
facturing groups; research and development 
contracts from external bodies and Government 
departments ; and from the department itself. 
Research is undertaken in connection with 
many subjects, and the company has deliber- 
ately avoided the organisation of research 
projects on the “small unit” basis, whereby 
small teams are segregated and are not kept 
informed of the work of others in the depart- 
ment. For this reason a few large laboratories 
are used rather than a number of small ones. 
Each research worker is given at least two pro- 
jects to tackle, sometimes quite different from 
each other, and assistants normally help more 
than one qualified staff member. Liaison with 
the technical committees of the individual 
manufacturing groups is maintained by repre- 
sentation of the central research department on 
each committee and by the worker responsible 
for a project being able to report personally to 
the same committee. 

The work carried out in the chemistry section 
of the research group is mainly inorganic or 
physical, and typical problems include research 
into the properties of silicon carbide, particularly 
reactions with gases ; investigations into the 
reactions which occur between the various con- 
stituents of graphite crucibles during works heat- 
treatments ; and research into the oxidation of 
carbon and graphite. Some studies are also in 
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Manufacturing methods department of laboratory engineering group 


hand on the rheology of clays, and of synthetic 


resins used in certain chemically resistant 
cements. 
A_ high-temperature chemistry laboratory, 


equipped with many kinds of furnaces, is con- 
cerned with chemical and metallurgical reactions 
and processes above 1500 deg. Cent. Investiga- 
tions are now in progress in this department on 
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physics research section for determining the 
high-temperature properties of refractories, metal 
ceramics and carbon. Some of this testing equip- 
ment can be seen in the background of the photo- 
graph we reproduce of this laboratory. A bench 
pilot plant section is used to supplement the 
work of research where it seems likely to lead to 
the development or production of new materials 
or processes, in order to enable an accurate 
economic assessment of the possibilities before 
release to the actual production departments. 
The engineering group of this central research 
department, shown in one of our illustrations, 
has large well-equipped machine shops and 
a design office for the development and pro- 
duction of mechanical and electrical equipment 





Physics laboratory with some of the equipment for testing the mechanical strength at high 
temperatures shown in the background 


metal-ceramic bodies for high-temperature engi- 
neering applications, the wetting properties of 
metals and refractory turbine blades. Many 
special test rigs have been developed in the 
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required in the laboratories. It is also concerned 
with the design and manufacture of prototype 
equipment for the works in the group where plant 
is required for new processes or to promote 
economies in production. An instrument section 
adjoining the engineering shops maintains and 
calibrates the different instruments used in 
the research laboratories. Generally, standard 
instruments adapted to the particular require- 
ments of the work are purchased from specialist 
manufacturers, but, if necessary, special instru- 
ments are developed and built here. 

The work of the scientific services group of the 
organisation is mainly concerned with physical 
and chemical analyses. The chemical laboratory 
is chiefly employed in the making of routine 
analyses as an aid to process control, investiga- 
tion of samples, the development of new methods, 
and the investigation of new analytical tech- 
niques. It also acts as a consultant to the 
analytical laboratories of subsidiary or associated 
companies for carrying out check analyses or 
testing new methods. The physical analysis 
laboratory deals with the examination of 
materials and products mainly by microscopy, 
spectrography and X-ray diffraction. Its work 
is more closely connected with research than 
that of the chemical analyses laboratories, as the 
equipment used is essential for the elucidation 
of the nature and constitution of the materials 
and products of research. This laboratory also 
provides valuable service to the process control 
departments, particularly with its spectrograph, 
by which small quantities of materials can be 
quickly detected and identified, and with its 
X-ray diffraction equipment, which can show 
the complex changes which may take place in 
manufacturing processes or use. 

Adjoining the main research building is an 
experimental kiln section concerned with the 
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testing of refractories under actual service con- 
ditions, as distinct from those simulated in the 
laboratories. New designs of kilns are also tried 
out and production trials made on new kiln 
processes or on ware requiring new firing tech- 
niques to improve quality. 





Portable Blast Cleaning 
Machine 


THE accompanying illustration shows a small 
grit or shot blasting machine which is being put 
on the market by Vacu-Blast, Ltd., 291, Aberdeen 
Avenue, Slough, Bucks. Stated to be similar in 
principle to the larger standard models made by 
the same firm, the “ Vacu-Blast Junior ’’ has 
been designed as a portable piece of workshop 
equipment. The machine is operated entirely by 
compressed air, preferably at 90 lb to 100 Ib per 
square inch, although somewhat smaller pres- 
sures can be used. Air is admitted from the 
mains and, after filtration and extraction of mois- 
ture, passes through a primary jet at the gun. 
This draws grit from the bottom section of the 
grit container through a line equipped with a 
metering orifice. Subsequent expansion of the 
air through the mains nozzle projects the grit 
with great velocity against the workpiece. The 
nozzle is surrounded concentrically by a shield 
which is connected to the suction side of the 
machine. Grit and debris are drawn off to the 
top section of the container which by means of 
an adjustable cyclone action separates usable 
grit from the debris and fines. Ninety seven per 
cent of these are then separated in a second 
cyclone, the air being finally blown off to atmo- 
sphere through a filter bag, under the action of an 
air ejector. 

The fact that a pressure difference exists 
between the top and bottom sections of the grit 
container makes it necessary to separate them by 





Portable grit-blasting equipment, showing grit con- 
tainer and cyclone, with gun in foreground 


a partition, thereby rendering the action of the 
machine intermittent. When the bottom section 
has been emptied of grit and the usable fraction 
collected at the top, the machine must be turned 
off and the grit transferred back to the bottom 
section. The larger machines do this auto- 
matically during operation, by means of an 
intermediate chamber, which has been omitted 
in this smaller machine. 

It is claimed for this system of grit-blasting 
that flying particles and dust, and the associated 
hazards are completely absent. The machine 
was shown at a recent demonstration where its 
effectiveness for the cleaning of welds and 
stripping of paint was demonstrated. Various 
designs of gun are available to cater for a great 
diversity of applications. 
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Fine Wire Brazing Machine 

THE illustration below shows a small brazing 
machine designed for electrically heating the 
ends of fine copper wires for silver soldering. 
In this machine heat is generated by arranging 
that the two ends of the wire to be silver soldered 
form the secondary winding of a transformer. 
For this purpose the two ends of the wire are 





Electrical brazing machine for heating the ends of 
copper wire, 0-064in to 0-144in diameter 


gripped in the clamps at the front of the machine 
and bent so that the ends spring together. The 
machine is made in two sizes, their principal 
particulars being as follows :— 





BMI BM2M 





Maximuminput,kVA ... ... 3 1k 

Brazing : 

+ of copper wires (inches| 0-010—0-080 0-064—0- 144 
ia 

12in x 12in x 9in 


Approximate dimensions .| 9in x 8in x 9in 





Approximate weight ... ... 16 Ib 35 Ib 








If the wires are thicker than 0-080in in dia- 
meter pressure should be applied between the 
ends from an external source, instead of relying 
on the spring of the wires ; for this purpose the 
““BM2M” machine illustrated here has one 
clamp mounted on a spring-loaded slide. Pres- 
sure on the push button closes the primary cir- 
cuit and the high secondary current flowing 
through the joint generates sufficient heat to 
melt the silver solder which is applied by hand. 
Any solder of medium melting point may be 
used, with or without flux, as recommended by 
the solder manufacturer, and a two-compart- 
ment box is mounted above the clamps in which 
flux and silver solder may be kept. As the time 
of making a joint in the heaviest wire is less than 
five seconds it is evident that the power con- 
sumption of the machine is negligible. 

The transformer is enclosed in the body of the 
machine and is normally arranged for connection 
between phase and neutral of the normal three 
phase supply. An inlet socket and plug on the 
side of the machine body are supplied for con- 
nection to three-core T.R.S. flexible cable. A 
tapping switch is provided to give a series of 
heating voltages suitable for the full range of the 
machine. 

These small brazing machines, which have 
recently been redesigned, form part of a range 
of machines taken over from British Insulated 
Callender’s Cable Company, Ltd., by Metro- 
politan-Vickers Electrical Company, Ltd., Traf- 
ford Park, Manchester, 17. 





Society OF NON-DESTRUCTIVE INSPECTION.—In view 
of the greatly increasing application of non-destructive 
testing in all branches of the engineering industries, a 
Society of Non-Destructive Inspection has been formed 
in Great Britain to assist people responsible for the use 
of non-destructive examination methods. It is stated 
that the main object of the society is the free and informal 
interchange of information and experience between those 
concerned with the development, control and use of 
non-destructive testing equipment and techniques. 
The society will be conce with the promotion of 
radiographic, ultrasonic, magnetic, acoustic and other 
methods of non-destructive inspection, and its member- 
ship is drawn from many branches of the engineering 
industries. The headquarters of the new society are at 
Duncan House, Dolphin Square, London, S.W.1. 
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Indian Engineering News 


BY OUR INDIAN CORRESPONDENT 


Industrial Development 


According to the National Develop. 
ment Council, which has been meeting recently 
in New Delhi under the chairmanship of the Prime 
Minister, Mr. Nehru, the second five-year plan, 
details of which are now being worked out, wilj 
place greater emphasis on consumer industries 
than it has been possible to do in the first stages 
of the present five-year plan, now halfway 
through its course. In view, therefore, of the 
industrial expansion programmes likely to be 
taken up in the next few years, the Industrial 
Development Corporation, a Government body 
attached to the Planning Commission, has out- 
lined an initial list of industries which should be 
the subject of study. In the first instance, the 
manufacture of plant for the construction of 
cotton textile, jute, sugar, paper, cement, 
chemicals, printing and mining industries and of 
mechanical conveying equipment, such as hoists 
and cranes, has been included. Other industries 
listed for development study are ferro-alloys, 
ferro-manganese and ferro-chrome, aluminium, 
copper, zinc and other non-ferrous metals, diesel 
engines, marine, locomotive and generators, 
heavy chemicals, fertilisers, coke oven and coal 
tar products, methanol-formaldehyde, carbon 
black, wood pulp, synthetic drugs, vitamins, 
X-ray medical -equipment, and _ cardboard, 
insulation board, &c. 

Having defined the preliminary area of activity, 
it has also been decided to make arrangements for 
securing technical advice. The Corporation is 
to have a nucleus of three or four general 
engineers with wide experience to advise it on all 
technical matters, These technical advisers will 
also assist in selecting suitable consulting and 
design engineers for investigating specific pro- 
jects to be undertaken by the Corporation. A 
firm of consulting engineers of international 
standing is also to be invited to open an office in 
India; if necessary, a retaining fee may be offered 
to attract such a firm. The services of this firm 
would be available, not only to the Corporation, 
but to private industry as well. The establish- 
ment of a top-ranking firm of consulting engineers 
is expected to “stimulate the development of 
indigenous firms of industrial consultants within 
the country.” 

The Corporation’s main activity will be to 
stimulate the development of industrial enterprise 
in fields where there is room for considerable 
expansion or need for initiating new capital 
goods industries. The country’s output of jute, 
cotton textile, sugar, cement and other equip- 
ment falls far short of its needs. For instance, 
it is hoped to increase the country’s sugar 
capacity from 1,200,000 to 1,800,000 tons a year 
by the establishment of about thirty sugar mills 
within the next three or four years. Similarly, 
cement production is to be raised from the 
present 4,500,000 tons to 10,000,000 tons by 
1961. In some industries, such as aluminium 
and fertilisers, some progress has already been 
made through the efforts of private and public 
enterprise. The Corporation will only step in 
if any further action or assistance is required. 
There are other fields, such as the utilisation of 
““ waste gases and products’ from coke ovens, 
which call for considerable technical experience 
which the Corporation may be able to provide 
through its consulting engineers. The develop- 
ment of wood pulp, for example, is already under 
investigation and a German expert has been 
invited to make a detailed study and report on 
the prospects. 

The Corporation will be a State body, but 
another similar organisation, privately owned 
with a few Government directors, is expected to 
be set up shortly as soon as negotiations with the 
World Bank for a sizeable loan are successfully 
concluded. The two Corporations will be charged 
with the execution of industrial projects which 
are now being studied by the Planning Com- 
mission for the formulation of its next plan, 
which, it was announced by. the Finance Minister 
at a meeting of the National Development 
Council last week, will involve an” expenditure 
of over Rs. 3500 crores as compared with the 
present Rs. 2000 crores (£1500 million). 
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American Section 


COMPETITIVE BIDDING BY CONSULTING 
ENGINEERS 


THE recent decision of the board of direc- 
tion of the American Society of Civil 
Engineers to uphold the provision against 
bidding for engineering services in the 
A.S.C.E. code of ethics has resulted in the 
expulsion of one member and the suspension 
of thirteen others from the Society. The 
case has led to much argument in American 
professional engineering circles and its verdict 
is of considerable significance to consultants 
in all fields of engineering. The present 
dispute hinges upon the code of ethics, 
to which each member subscribes as a con- 
dition of his membership in the Society, 
and which contains the following clause :— 
“Tt shall be considered unprofessional and 
inconsistent with honourable and dignified 
bearing for any member of the American 
Society of Civil Engineers . . . to participate 
in competitive bidding on a price basis to 
secure a professional engagement.” Members 
of the Society convicted of violating its code 
of ethics are subject to expulsion from the 
Society or to such other disciplinary measures 
as the Society’s board of direction may 
decide. The origin of the current case goes 
back to September 24, 1953, when the South 
Carolina State Highway Department adver- 
tised for tenders for the furnishing of pro- 
fessional services to the State in the following 
notice :—‘‘ Notice is hereby given that 
sealed bids will be received on Tuesday, 
October 27, 1953, by the department, at 
the address shown below, for engineering 
services in connection with a proposed 
movable span in a bridge over Wappoo Cut 
(Intracoastal waterway) on Route 700 near 
Charleston, S.C. The engineering services 
desired are the preparation of detailed plans, 
specifications, and/or special provisions 
for a double-leaf bascule superstructure, 
machinery, and electrical equipment, and 
the two piers supporting such items. The 
roadway width is 5Oft between curbs and 
2-5ft sidewalks and the design capacity is 
H15-S12. Bids must be submitted on 
official proposal forms, copies of which may 
be obtained at the address shown below. 
Bids must be based on a percentage of the 
contract costs of the portion of the bridge 
stated above. Lump sum bids will not be 
accepted. The department reserves the 
right to reject any or all bids, waive tech- 
nicalities, and to make such award as it 
deems to be to its best interest. Signed : 
C. R. McMillan, chief highway com- 
missioner, South Carolina State Highway 
Department.” On October 27, 1953, the 
State Highway Department opened fifteen 
“sealed bids” from firms of consulting 
engineers offering to perform the services 
outlined in the proposal. Some members 
of the A.S.C.E. were known to have been 
involved in these bidding procedures. In 
accordance with the proposal quoted, bids 
were made as a percentage of the construction 
contract costs of the items involved. For 
the fifteen bids received, the percentages 
bid ranged from 2-80 per cent for the low 
bid to 7:25 per cent for the high bid. Nine 
of the bids ranged between the 2-80 per 
cent low and 4-00 per cent. The engineering 
contract was awarded to the low bidder. 
In due course, the apparent violation of 
the Society’s code of ethics in this case came 
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to the attention of the board of direction 
and of the A.S.C.E. committee on pro- 
fessional conduct. The committee took 
immediate steps to determine the persons 
apparently involved, and reported them to 
the board of direction. As a matter of 
preliminary procedure, the executive secre- 
tary of the Society was then authorised and 
directed to write a letter to each member of 
the A.S.C.E. apparently involved in the 
South Carolina bidding, calling attention 
to the apparent violation of the code of 
ethics and asking each to write a letter 


explaining his actions or to appear in person ° 


before the committee on professional con- 
duct for the same purpose. 

In spite of this action by the “ Civils,” 
the chief highway commissioner of South 
Carolina, who is a member of the A.S.C.E., 
issued a second call for competitive bids for 
further engineering services earlier this year, 
and, as a result, fourteen bids were received 
and opened by his department on May 11, 
1954, relating to six bridge schemes totalling 
3,500,000 dollars in construction costs. In 
an effort to justify its procedure the Highway 
Department stated that because its engineer- 
ing staff was small it had to go outside to 
obtain its detailed designs and drawings, and 
that its own engineers would supervise con- 
struction, thus ensuring that the work would 
meet the desired standards. This attitude 
was condemned by the A.S.C.E. in a state- 
ment to the Press emphasising that “it is 
not advantageous to the people of South 
Carolina, who foot the bill, to permit their 
Highway Department to give these engineer- 
ing design jobs to the engineers who promise 
to make them for the lowest fees. The 
engineer who takes a design job on a price- 
competition basis is forced to cut corners 
in developing the design, while still producing 
a bridge which probably will carry the 
loadings required by the Highway Depart- 
ment. But to expect such a bridge to be 
designed so as to carry its loads with the 
most economical use of steel and concrete 
is wishful thinking, as every informed bridge 
engineer knows. The proper design of a 
large bridge is dependent on engineering 
judgment and skill of a high order, plus an 
inordinate amount of work on the part of 
the men charged with the detailing of every 
beam, girder, splice, rivet and reinforcing bar 
going into the final structure. Cheap design 
almost always results in what engineers call 
over-design.” In explaining “‘ over-design,” 
the statement continued: “Because the 
man who furnishes a design on a cut-price 
basis cannot afford to take the time needed 
to work out the best design possible, he 
will use more tonnage of steel, more cubic 
yards of reinforced concrete, more of other 
materials than necessary, in order that his 
cheaply designed structure will be able to 
carry the required loads. What the taxpayer 
saves on a Cheap design he pays out many 
times over to. the contractor in the cost of 
the construction contract.”” The second call 
for bids resulted in seven firms of consulting 
engineers submitting tenders for the design 
of five bridges in Charleston County, based 
on a percentage of the construction contract 
The percentage amounts were: 
1:40, 1-60, 1-94, 2-20, 2-63 and 3-0 per 
cent. For the design of one bridge in Beau- 
fort County bids from the same seven firms 
were opened, the percentage amounts being 
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Ss 1-90, 2:24, 2:40, 2-63, 2-80, 2:85 and 3-20 


per cent respectively. Prior to the dis- 
ciplinary action which has now been taken 
against the members concerned, the A.S.C.E. 
board of direction met in a special session 
in New York for the purpose of hearing the 
defence of members involved in the com- 
petitive bidding in South Carolina. The 
fourteen members of the Society were heard 
by the board either in person or in writing 
after investigation of the charges that each 
had violated the code of ethics in competing 
on a price basis for the purpose of securing 
an engineering engagement from the Highway 
Department of South Carolina. Suspension 
from the Society results in the name of the 
suspended member being dropped from the 
rolls from the date of suspension, and during 
the period of suspension being denied all 
rights and privileges of membership in the 
Society. At the end of the period the sus- 
pended member automatically returns to 
membership in good standing. The names 
of the disciplined members have not been 
made public, but the information has been 
transmitted by letter to each individual 
member of the Society. However, as Mr. 
C. R. McMdlan, the South Carolina Chief 
Highway Commissioner, issued a second 
call for bids after the A.S.C.E. had formally 
protested against his initial call, it is generally 
assumed that he is the member expelled. 

The action now taken by the Society’s 
board of direction has by no means put 
an end to the heated discussion of the matter 
within the ranks of the engineering profession. 
Those supporting the code of ethics in its 
existing form claim that bidding, if per- 
mitted, would not result in the client obtain- 
ing the best service, that it is undignified and 
that it endangers the standing of professional 
engineers. Those advocating a revision of 
the code maintain that bidding is, in fact, 
a legal requirement of certain Government 
bodies, and that publicly conducted competi- 
tive bidding could result in engineering 
design work of the same quality as that 
obtained by private negotiations. The issue 
was discussed in a recent issue of 
our American contemporary, Engineering 
News-Record: “ The decision of the board 
of direction of the American Society of 
Civil Engineers to uphold the provision 
against bidding for engineering services in 
the Society’s code of ethics by expelling 
one member and suspending thirteen others 
will not solve this troublesome question. 
It only forges the issue of necessary code 
revision more firmly. Perhaps by its very 
severity the decision brings a solution nearer, 
but such a thought has so many tragic 
connotations that it is far from satisfying. 
The punishments—shockingly severe in view 
of the hitherto lax enforcement of the code 
and of the uncertainty of just what bidding 
on a price basis means—of course spell a 
personal tragedy for each person who must 
accept them. And it is a tragedy, too, for 
the board members who felt that they had 
no recourse in carrying out their duty but 
to mete out such sentences : none, surely, 
could have cast an affirmative vote but with 
uncertainty and sorrow. It must be noted 


that the South Carolina bidding was the 
first conspicuous example of alleged viola- 
tions of a section of the code, which was 
inserted only about five years ago. A 
strongly, worded public admonition would 
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have accomplished just as much, and, most 
important, would have given the board time 
to decide just what forms of competition 
on a price basis are not in the public interest, 
and to revise the wording of the code 
accordingly. It is not too late for such 
equitable action, because the board has 
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power to reconsider the action just 
announced. That will take courage, but 
the time is one calling for courageous states- 
manship and a facing up to the issue.” 
Whether our contemporary’s views reflect 
those of a majority of American civil 
engineers only time will show. 


Materials Testing Reactor of the 
U.S. Atomic Energy Commission 


No. IlI—( Concluded from page 756, November 26th) 


The Materials Testing Reactor (MTR) of the U.S. Atomic Energy Commission 
has been in operation at its full rated power of 30MW since May, 1952. The pile 
was designed and constructed by the A.E.C. primarily to provide facilities for 


testing materials in radiation fields of very high intensity. 


The MTR is a thermal 


neutron reactor using enriched uranium as fuel, ordinary water as both moderator 


and coolant and beryllium as reflector. 


It produces average neutron fluxes of 


2x10" thermal neutrons per square centimetre per second and 1 x10" fast 
neutrons per square centimetre per second, and is said to have the highest thermal 
neutron flux of any pile now in existence 


EXPERIMENTAL FACILITIES 

yee E the reactor is primarily an experimental 

tool, a large and varied assortment of experi- 
mental facilities has been provided. The substi- 
tution of an experimental device for one of the 
fuel elements or for a large number of the 
beryllium reflector assemblies is possible. There 
are at least two holes out of which a beam of 
neutrons can be taken and projected for a distance 
of 4 mile horizontally. Altogether, there are 
seventeen large experimental holes which lead 
from the reactor faces either to the reactor tank 
wall or to the active lattice. They are character- 
ised by the presence in each of a special radiation 
door, the sole purpose of which is to minimise 
danger to personnel in the reactor building 
during plug-handling. Since these holes pro- 
vide the largest volumes of high flux in the 
reactor, they are the most dangerous, and hence 
their use is correspondingly difficult and com- 
plicated. The seventeen holes are arranged as 
follows :— 

(1) Six horizontal beam holes, HB-1 to HB-6 
These holes extend horizontally from the reactor 
face to the active lattice. Holes HB-2 and HB-5 
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are 8in in diameter to the reactor tank wall and 
6in in diameter from the reactor tank wall to the 
active lattice. Holes HB-1, HB-3, HB-4, and 
HB-6 are 6in in diameter throughout. 

(2) Six downbeam holes, DB-1 to DB-6. 
These are 6in diameter inclined holes, which 
extend from the upper north and south faces to 
the reactor tank. They are situated directly 
above the horizontal beam holes. Inside the 


tank wall they are extended to the lattice by 2in 
id. sealed empty aluminium cans in the 
beryllium reflector. 

(3) Two horizontal graphite holes, HG-5 and 
HG-6. These are 6in diameter horizontal holes, 
which extend to the reactor tank. 

(4) Two horizontal “‘ rabbit ’’ holes, HR-3 and 
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HR-4. These are 4in diameter horizontal holes, 
which extend to the reactor tank. 

(5) One horizontal “‘ through” hole, HT-1. 
This is a hole 4}in square, which extends from 
one reactor face to the opposite face. It goes 
through the reactor tank and lies adjacent to 
one side of the active lattice. 

In developing the design of these holes con- 
siderable thought was given to the future needs 
of the experimenters who will use these facilities. 
Other factors that had a strong influence on the 
experimental hole design were radiation hazards, 
material selection, cooling requirements, and 
the configuration of the reactor itself. 

In addition to these main experimental holes 
there are a further six horizontal “ through” 
holes. Four of these, HG-1 to HG-4, are for 
experimental use; the other two, HI-2 and 
HI-3, are for reactor control instruments. HG-1 
and HG-2 go through the full length of the east 
graphite wall, and HG-3 and HG-4 penetrate 
the west wall. The first two holes are 8in in 
diameter ; the latter two are 4in in diameter 
through the graphite. The beam holes are filled 
with long close-fitting plugs to complete the 
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shield of the reactor. The parts of the plugs are 
made of beryllium where they reside in the 
beryllium reflector, of graphite in the reactor, of 
iron through the thermal shield and of concrete 
in the biological shield. Because of the heat 
evolved in their beryllium sections, each of the 
HB hole plugs has its own water cooling system. 
For experimental work a new plug with the 
experimental equipment attached to the front 
end or embedded in the plug.and properly cooled 
must be designed and built. 

Since the portions of any plug inside the 
thermal shield become highly radioactive, heavy 
lead-shielded casks are required for handling 
them. A so-called “‘ universal coffin,” illustrated 
herewith, handles the horizontal beam hole plugs. 
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The front end of the coffin has 10in of lead for 
shielding the beryllium parts of these plugs. The 
gross weight is 41,000 1b. To remove a plug, the 
coffin is accurately aligned with the chosen experj- 
mental facility. The lead door of the coffin js 
raised, the plug is pulled into the coffin, and the 
radiation door in the reactor structure and the 
lead door of the coffin are closed. The plugs 
are transported in the coffin to a plug storage 
facility situated outside the reactor building, 
where they are stored until needed again. Since 
the radiation doors in the reactor structure do 
not provide sufficient shielding during reactor 
operation, the removal of plugs is possible only 
during shut downs. 

Access to HI-2 and HI-3 is obtained through 
the east and west faces of the reactor structure, 
These holes are used for the compensated 
ionisation chambers in the log N and galvano- 
meter circuits of the reactor control system, 
Both holes have a minimum diameter of 103in 
and are plugged only through the biological and 
thermal shields. The plugs used are made of 
barytes concrete tipped with a 30in long alumi- 
nium casting. A 4in diameter hole runs through 
the centre of the plug to within 4in of the inner 
end. This allows the tip of the ionisation chamber 
to be inserted to the inner side of the thermal 
shield. An adjustment of the ionisation chamber 
insertion rod enables the chamber to be moved 
back as much as 18in from the inner position. 

The MTR has seventy-one experimental and 
instrument holes which are all accessible from 
the top of the reactor. Some of these penetrate 
into the pebble zone and some into the per- 
manent graphite ; two are also accessible from 
the sub-reactor room. The dimensions range 
generally from 2in to 4in in diameter. Four of 
these holes are 6in thimbles extending into the 
exit water lines, two for measuring exit water 
activity and two to provide high gamma flux 
experimental facilities. One hole is a 12in 
square penetrating to the inside tip of the HG-9 
hole coming through the thermal column. Two 
other 12in by 12in holes also penetrate vertically 
downward into the thermal column. 

The thermal column of the reactor is 6ft 
square and 8ft long outside a 4in thick lead 
window. The outer face is protected by a 10in 
thick lead shielding door. Six 4in by 4in graphite 
stringers penetrate the thermal column to the 
inner lead window. A 9in by 15in hole, HG-9, 
penetrates the column to the reactor tank wall. 
Two 4in by 4in holes at 90 deg. to the column 
penetrate from reactor face to reactor face. 

Two pneumatic shuttle tubes have been pro- 
vided in the HR-1 and HR-2 holes. These are 
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lin i.d. horizontal tubes, which extend com- 
pletely through the structure and pass within 
lin of the active lattice. They are in addition to 
the HR-3 and HR-4 holes which approach the 
tank wall radially. If required, any beam hole 
can be adapted to provide shuttle facilities for 
very short-time irradiations. | Hydraulically 
operated shuttles have also been provided for 
irradiations of small samples which require 
times up to the order of two weeks and require 
removal between normal reactor shutdowns. 
They consist of two lin i.d. vertical tube 
running through the bottom plug into the 
beryllium reflector adjacent to the active lattice. 
In addition, tubes 1-31in in diameter can be used 
in any of the four regulating rod positions which 
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are not in use. These hydraulic shuttles are 
accessible through a short extension of the main 
canal in the reactor building basement. 

The fuel units on discharge from the reactor 
and before shipment to the chemical processing 
plant have to be stored under water in the reactor 
canal for several weeks because of the intense 
radioactivity and the thermal energy still remain- 
ing in them, both resulting from fission product 
decay. By stacking these units in a rectangular 
array, an intense field of essentially pure gamma 
radiation has now been created. This is probably 
the most intense field of gamma radiation 
currently available in the United States and can 
provide radiation doses of the order of 10° to 10’ 
rontgens per hour. 


HEAT PRODUCTION AND REMOVAL 
When the reactor is producing 30,000kW of 
heat energy the heat actually produced in the 
various parts is as follows :— 


Reactor part Heat, kW 
eer 
Beryllium ... ... sab) Aken. ee. el 1,200 
RA a ae 500 
pe a oe 48 
Concrete ... .. 2 


At the instant of reactor shutdown the total heat 
liberated due to the absorption of gamma and 
beta radiation from fission products amounts to 
2000kW in the lattice and 400kW in the beryllium, 
At any reasonable time, ¢ sec., after shutdown 
these heats fall off proportionally with 1-%?, 
Hence, although the water flow through the 
lattice at shutdown can be reduced to about one- 
fifteenth, the flow through the beryllium reflector 
can only be reduced to about two-thirds, so that 
the latter is the determining factor in the parallel 
flow cooling system of the MTR. 

The reactor is cooled by a recirculating stream 
of demineralised water flowing at about 20,000 
gallons per minute. (All figures are in U.S. 
gallons.) The water flows by gravity in 30in 
pipes froma 150,000-gallon constant-heat working 
reservoir tank supported on a tower about 170ft 
above the reactor through a flow control and 
metering station and then through strainers into 
the reactor. Flow from the reactor enters a 
17,000-gallon seal tank which is arranged to 
prevent any possible drainage of the reactor tank. 
Three streams of water of approximately 7000 
gallons per minute each are drawn by vacuum 
from the seal tank to the flash tanks of steam jet 
refrigeration units which remove from the water 
the heat generated in the reactor and the gases 
formed by decomposition of the water in passing 
through the active section of the reactor. The 
three refrigeration units each have a rated cooling 
capacity of 33MW, which is 10 per cent in excess 
of the rated level of the reactor. The normal 
operating temperature of the water entering the 
reactor is 100 deg. Fah. that of the water leaving 
the reactor is 111 deg. Fah. The chilled water 
and the condensate flow by gravity from the 
refrigeration units to a 100,000-gallon sump 
tank, which allows 60,000 gallons for the normal 
satisfactory operation of the pumps, and of 
40,000 gallons for the accumulation of water 
in case the pumps fail. Three high-head pumps 
having a capacity of 100,000 g.p.m. each force 
the water from the sump tank up to the working 
reservoir head tank to complete the circuit. 

Heat is removed from the three surface con- 
denser steam jet refrigeration units by circulating 
8910 gallons of water per minute from clear 
wells underneath open cooling towers through 
the main condensers. Under summer conditions 
(65 deg. Fah. wet bulb) the induced draught 
tower cools this water from 95 deg. Fah. to 
72 deg. Fah. Continuous cooling water make- 
up is supplied to compensate for entrain- 
ment and evaporation losses and to give 
sufficient purge to control the accumulation 
of total solids. There is sufficient capacity 
in the working reservoir to supply process 
cooling water at the full rate for approxi- 
mately 74 minutes, assuming that all pumps are 
stopped. For cooling during shutdown, either 
accidental or operational, one 8in line which by- 
passes the valves and flow meter in the main 
30in line is provided. This line will flow up to 
1000 gallons per minute at all times. It can be 
fed by water from the working reservoir or by 
fresh demineralised water from the demineralised 
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water storage tank. In addition, it is provided 
with two 1000 gallons per minute pumps, one 
electrically driven and one petrol engine driven. 
These pumps will circulate water between the 
reactor and the seal tank. Finally, raw water 
can reach the reactor through another 8in line, 
permitting as a last resort the use of raw water 
either from the overhead raw water head tank of 
150,000 gallons capacity or from the two 500,000- 
gallon ground level reservoirs through the raw 
water pumps. 

Purge water leaves the circulating system by 
overflow from the sump tank through a retention 
basin which will provide ninety hours for the 
decay of induced activity to below tolerance level 
for release. The 720,000-gallon retention basin 
is made up of two 360,000-gallon sections ; one 
is active and one is kept empty for emergency 
use. The empty section in the retention basin 
will hold approximately the volume of the entire 
process recycle cooling system. These retention 
basins also receive active water from other 
sources. After passing through the retention 
basins the water goes to the Idaho desert through 
a leaching pond. The process water stream 
becomes highly radioactive from neutron bom- 
bardment in passing through the reactor and 
the shielding of the recycle system has been 
designed for one-tenth human tolerance at 
the surface in all working areas. This ensures 
a satisfactorily low activity for instrument 
background and _ provides safe working 
conditions. The activation of the oxygen in 
the water produces N?* and O#, resulting 
in very intense radiation of short duration, 
which requires a S5ft thick concrete shield 
around the pipes in the reactor building. 
In the external system these activities, having 
decayed, are of no consequence, but the long- 
lived activities due to Mg?’, Cr®!, and Na*4 
require between 12in and 24in of concrete to 
provide sufficient protection. Before the purge 
water is discharged to the desert it is held up four 
days in the retention basin. This delay is sufficient 
to reduce the water activity to no more than 
0:5 microcurie per litre. The main source of 
radioactivity in this water is Na**. 


AIR COOLING SYSTEM 


All parts of the reactor structure outside the 
reactor tank are cooled by air. The rated air 
flow of 2000 lb per minute and the pressure drop 
of 55in of water through the reactor cooling air 
system are based on maximum temperatures of 
570 deg. Fah. in the graphite pebble zone and 
500 deg. Fah. in the permanent graphite at a 
45,000kW operating level of the reactor. This 
air flow consists of (1) the air flow through the 
graphite, 1610 lb per minute ; (2) the air to cool 
the top thermal shield, 250 1b per minute ; and 
(3) that allowed for leakage through and around 
experimental holes, 140 1b per minute. During 
passage through the reactor the air will rise in 
temperature about 110 deg. Fah. 

Normal atmospheric air enters the reactor 
building ventilation system through filters and 
electrostatic precipitators. Air entering the 
reactor is taken from the building through glass- 
wool filters mounted in 2ft by 12ft louvres high 
on each reactor face. Each louvre feeds five or 
six 8in square ducts to a manifold which is con- 
tinuous around the edge of the top thermal shield. 
A small amount of the air is by-passed through 
the top thermal shield. The main stream flows 
down between the walls of the side thermal 
shield, up through the permanent graphite and 
the graphite pebble zone, and out through two 
30in square ducts. These are connected to the 
top thermal shield at diagonally opposite corners 
and pass downwards through the reactor struc- 
ture to carry the air out in ducts below the base- 
ment floor. A 48in diameter precast concrete 
pipe, 2ft underground, carries the air to the fan 
house. 

Three positive displacement blowers with 
damper systems are provided for pumping the 
air during operation. In addition, there are two 
auxiliary fans provided for air cooling during 
reactor shutdown periods. One of these is driven 
by an electric motor and one by a petrol engine. 
The blowers and fans exhaust to the atmosphere 
through a 250ft high chimney. A total activity 
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of about 1500 curies per day of A*! is exhausted 
to the atmosphere when the reactor is operating 
at 30,000kW. Proper radiation monitoring 
instruments, as well as standard control instru- 
ments, have been installed in the air cooling 
system, and shielding of up to 12in of concrete 
has been provided. 


REACTOR BUILDING 


The reactor site has been divided into two 
general areas. A “limited” or “clean” area, 
containing most of the non-radioactive opera- 
tions and service functions, is separated by a 
fence from an “exclusion”? or “hot” area, 
containing the reactor and its closely related 
radioactive and vitally necessary auxiliaries. In 
the exclusion {area are situated the reactor 
building and the laboratory wing, the process 
water building, the blower and fan house, 
the chimney, the effluent control system, the 
experimental plug storage, and the retention 
basin. In the limited area are the boiler-house, 
the raw water system, the demineraliser build- 
ing, the cooling towers, the electrical substation, 
and other minor service buildings. 

The reactor building is 130ft square and 80ft 
high. The lateral dimensions are determined by 
the provision of 40ft of clear space around the 
reactor structure. The height is required to give 
a 30ft clearance of the crane hook above the 
reactor structure. In order to provide for a 
basement, foundations, sumps, and underground 
ducts, the building extends 47ft underground. A 
canal extends 88ft outside the building on the 
east side of the basement. The ground floor area 
has been kept free of columns and permanent 
equipment so that the maximum possible space 
is available for experimental gear with sufficient 
space remaining for transporting heavy shielded 
containers. The floor is 3ft. thick for a zone 
approximately 25ft out from the reactor to pro- 
vide shielding to the basement. It is designed in 
this area for 900 lb per square foot of uniform 
load to permit shielding walls of lead to be 
erected. Removable floor slabs allowing access 
to the basement and the canal, as well as several 
smaller “facility holes,’ have been provided. 
The entire 130ft square area is serviced by a 
30-ton crane. 

Along one side of the building there are two 
balconies ; the lower of these contains the 
instrument room, and the upper contains the 
reactor control room. These two rooms operate 
as a unit, with the instrument room having the 
amplifiers and relays and the control room having 
the indicating and recording instruments required 
for reactor operation. The basement has the 
same dimensions as the ground floor and pro- 
vides space for the erection of auxiliary shielded 
rooms to house circulating and cooling equip- 
ment for large experimental set-ups. Directly 
below the reactor is the heavily shielded sub-re- 
actorroom, allowing access to several experimental 
facilities, to the canal, and to several reactor 
components for maintenance. A monitoring 
room adjacent to the sub-reactor room contains 
instruments used in the continual monitoring of 
the reactor process water temperature, flow, and 
radioactivity. Beneath the basement, and 
accessible by removable slabs, are various sumps 
and trenches to handle the cooling water, waste 
water, and cooling air. 

The canal contains equipment for the handling 
of elements discharged from the reactor and 
provides space for the storage of spent fuel 
elements, irradiated materials, and internal parts 
of the reactor. The main section is 8ft wide and 
125ft long. A 3ft parapet permits the water 
level to be 2ft above floor level. The total depth 
of water is 18ft. Directly under the reactor in 
the canal is the unloading machine, which receives 
the fuel elements as they are discharged from 
the reactor and places them on an underwater 
table, from which they can be picked up and 
handled in the canal. In the canal also is an 
underwater saw for removing portions of the 
elements that do not contain fuel. Access to the 
canal for removing shielding containers contain- 
ing fuel element sections is possible through a 
roof hatch on the portion of the canal that 
extends outside the reactor building. The full 
basement provides adequate space for ventilating 

















equipment, electrical switching equipment, and 
battery and generator equipment associated with 
the reactor building and the laboratory wing. 


THe MTR Hor CELL 


The MTR hot cell, illustrated below, in which 
radioactive solid materials can be examined and 
tested, is housed in a S50ft square building, which 
is divided into “ clean ’’ and “‘ dirty ’ areas. The 
building is ventilated with fresh air forced from 
the outside into the clean area, where the 
operators work the manipulators, then into the 
dirty area or into the cell, and from the dirty 





Materials testing reactor hot cell with remote 
control manipulating gear 


area to the outside or into the cell. Two separate 
exhaust systems handle radioactive dust and air 
that may arise during work in the cell. The cell 
is constructed of barytes concrete approximately 
14 times as dense as normal concrete. The walls 
and windows are 4ft thick, and the windows 
situated on the north and west sides of the cell 
are of similar construction. Each window has 
about 8in of high-density lead glass on the side 
nearest the operator, followed by 2in of water- 
white lime glass, then 35in of zinc bromide and 
finally 3in of non-browning glass at the inside 
surface. With this design the windows balance 
the concrete walls in shielding ability. It has 
been estimated that the windows and the walls 
are capable of safely handling 10,000 curies of 
up to 3MeV of gamma activity. 

The hot cell employs two designs of manipu- 
lators. The manipulation of light and fragile 
components is accomplished with a pair of 
** master-slave’ manipulators. These are of 
particular usefulness because of the sense of feel 
that is relayed from the work to the operator. 
The manipulation of heavy bulky components is 
accomplished with a General Mills mechanical 
arm manipulator, and heavy objects weighing 
up to 750 lb can be moved with this manipulator. 
Entrance to the cell and movement of radio- 
active materials into the cell is through large 
sliding 18in steel doors at the rear of the cell. 
Radioactive materials may also be moved into 
the cell when the plug charging hole is opened 
and a carrier containing the radioactive material 
is placed outside the hole. The cell is lighted 
with a series of incandescent lamps in the cell 
ceiling and with sodium vapour lamps around 
the windows. 

The MTR has been operating since May 22, 
1952, essentially at full design power. Occasion- 
ally the reactor has been operated at reduced 
powers for short periods on requests from indi- 
vidual experimenters. There have been sur- 
prisingly few emergency shutdowns caused by 
operational troubles, experimental breakdowns, 
power failures, &c. The reactor maintenance 
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that has been required has been done during 
normally scheduled shutdowns for reloading fuel 
or experiments. No problems have arisen in 
handling, loading and unloading radioactive 
materials which have not been solved safely 
and satisfactorily. During the course. of the last 
year the number of experiments inserted in the 
reactor has steadily increased until now the 
reactor is weli loaded. However, there is occa- 
sionally unused space in the high-flux regions, and 
quite frequently available space in the lower-fiux 
regions. Such space has now been made avail- 
able, on a limited basis, for irradiations for the 
public, as was recently announced by the U.S. 
Atomic Energy Commission. 





Application of Nuclear Power to Ship 
Propulsion 

A PROPOSAL by the shipbuilding division of the 
Bethlehem Steel Company to study the applica- 
tion of nuclear power to commercial ship pro- 
pulsion has been approved by the U.S. Atomic 
Energy Commission. This study will be the 
second one to be undertaken in the field of ship 
propulsion under the industrial participation 
programme of the A.E.C. It brings to seventeen 
the number of current independent studies by 
American firms on the development of industrial 
nuclear power and by-products. The company 
has been associated with the development of 
machinery for the submarines “ Nautilus ’’ and 
“Sea Wolf,” through its central technical 
department at Quincy, Massachusetts, which will 
make the study. Initially, the company will 
make preliminary studies of reactor designs, 
steam cycles, control methods, machinery 
arrangements and weight. These studies will be 
followed by detailed designs of reactors and other 
major propulsion equipment. The company also 
proposes to explore the development of a package 
reactor plant for small land-based electric power 
stations or for distilling plants to provide fresh 
water in remote regions. The company will bear 
the costs of the study other than those incurred 
by the A.E.C. and its contractors in making 
available to the company the information and 
consultation services necessary. The contract 
will run for one year, after which the company 
will report its findings and recommendations for 
further studies or development work. 
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Eugene Talmadge Memorial Bridge in 
Georgia 


Tue high-level Eugene Talmadge memorial 
bridge across the Savannah River at Savannah, 
Georgia, which provides a 6-mile short cut op 
the important north-south U.S. Route 17 
between South Carolina and Georgia, was 
dedicated formally on October 15, 1954. This 
6034ft long cantilever structure, which is shown 
in the accompanying illustration, provides i 35ft 
of vertical clearance over the 400ft wide channel, 
It is the key structure of a 10-mile long highway 
scheme, including about 9 miles of low-leve} 
trestle bridge, causeways and approach roads, 
which by-pass the congested industrial area of 
Savannah and offer through traffic a clear route 
from the heart of the city to a point 6 miles south 
of Hardeeville, South Carolina. In its entirety, 
the new short route will cut out seventy-six 
street and highway intersections, five railway 
level crossings, nine traffic lights, and 8 miles of 
reduced speed zones and congested commercial 
traffic areas. The scheme was constructed for 
the coastal highway district of Georgia by the 
Merritt-Chapman and Scott Corporation acting 
as the prime contractor, with Parsons, Brincker- 
hoff, Hall and Macdonald serving as consulting 
engineers. The superstructure of the bridge was 
erected by the American Bridge Division of the 
United States Steel Company. The bridge has a 
28ft roadway with a 2ft safety walk on either 
side. Toll booths are situated on a plaza at the 
Savannah approach, and the initial toll rates are 
25 cents for cars, 50 cents for buses, and from 
35 cents to 75 cents for lorries. The cantilever 
bridge has a 710ft long centre span and two 279ft 
long flanking spans, supported by four twin-shaft 
reinforced concrete piers. The 2148ft long 
approach section on the Georgia side has twenty- 
four spans supported by single-shaft piers of 
reinforced concrete. There are twenty-six 
similarly supported spans in the 2618ft long 
approach section on the South Carolina side. 
The bridge piers were completed in only five and 
a half months last year, time being gained by 
placing concrete in unusually high lifts. Except 
where shafts were shorter, lifts were not under 
50ft. The highest continuous pour was 100ft. 

The pier construction below ground entailed 
some delays on the island under the South 
Carolina approach spans, The ground there is a 
mixture of clay, fine silt, 
sand, swamp mat and 
buried trees in various 
states of preservation. 
The piers were founded 
on timber piles, cut off 
below ground water level 
and capped with con- 
crete. Well points and 
electro-osmosis were 
employed in dewatering 
the pits excavated before 
pile driving, but the 
mixed nature of the soil 
was too much for the 
methods tried. Although 
the excavations were 
dried by the process, the 
vibrations of pile driv- 
ing caused the banks to 
slide in. A solution to 
the foundation trouble 
was found in _ open 
pumping and the use of 
“* skeletonised ”’ steel 
sheet piling, which held 
the holes open and 
allowed satisfactory pile 
driving. The “‘ skeleton- 
ised ’’ sheeting arrange- 
ment consisted of rect- 
angular bracing  sur- 
rounded by individual 
sheet piles with open 
spaces Ift to 3ft wide 
between them. The 
main piers in the river 
were built in conven- 
tional tremie-sealed cof- 
ferdams, and the con- 
struction of the piers on 
the Georgia approach 
presented little difficulty. 
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Locomotive Men’s Wages 


At the end of last week it was stated that the 
executives of the Associated Society of Loco- 
motive Engineers and Firemen and of the 
National Union of Railwaymen had decided to 
accept the award made by the Railway Staff 
National Tribunal in respect of increased wages 
for locomotive crews on British Railways. 
Earlier in the week the British Transport Com- 
mission had announced its acceptance of the 
award. By this award top-rate engine-drivers on 
British Railways receive a wage increase of 14s. 
aweek. The Associated Society of Locomotive 
Engineers and Firemen made a claim originally 
for an increase of £1 6s. 6d. a week and the 
National Union of Railwaymen a claim for 
16s. 6d. for the footplate men belonging to it. 


Changes in Wage Rates 


Changes in wage rates which were reported 
to the Ministry of Labour as taking effect during 
October led to an aggregate increase of about 
£381,000 in the weekly full-time wages of 
1,466,000 workpeople and in a decrease of about 
£4700 for 184,000 workpeople. The decreases 
operated under sliding-scale arrangements based 
on the index of retail prices and affected mainly 
workers in the iron and steel industry and in 
ironstone and limestone mining and quarrying. 

Among the wage increases were those granted 
to the employees of British Railways, other than 
the locomotive running staff. These increases 
ranged from sixpence to 6s. 6d. a week, according 
to grade and service. Other people receiving 
wage increases in October were certain non- 
skilled workers in many Government industrial 
establishments, the additions to the minimum 
weekly rates being 3s. for men and 2s. 6d. for 
women. These increases were retrospective to 
the beginning of July. 

The Ministry of Labour statistics show that, 
in the first ten months of this year, increases in 
wage rates resulted in an addition of £3,012,900 
to the weekly full-time wages of approximately 
9,204,000 workpeople. In the comparable period 
of last year, there was a net increase of £2,159,000 
in the weekly full-time wages of 7,910,000 work- 
people. The index of rates of wages (June 
30, 1947=100) stood at 143 for all workers at 
the end of October. 


Trade Union Membership 


The Ministry of Labour has compiled some 
statistics which show that, at the end of last 
year, the aggregate membership of trade unions 
in the United Kingdom was 9,461,000. That 
number, it is stated, was about 63,000 below the 
total for the year 1952, and 20,000 or so less 
than the total at the end of 1951. The total 
number of trade unions known to have been in 
existence at the end of last year was 687, including 


_ twenty-five unions with headquarters in Northern 


Ireland. The total, the Ministry says, was five 
below that returned for 1952, the reduction being 
the result of seven small unions being absorbed 
by larger unions or otherwise ceasing to function, 
and the formation of two new unions. 

The Ministry’s figures indicate that, last year, 
there were in existence 133 unions each with a 
membership of less than 100, the combined 
membership of them all, in fact, aggregating 


| about 7000. On the other hand there were 


seventeen unions each with a membership of 
100,000 or more, the combined total of this 
group being 6,339,000. It is of interest to note 
that in the unions covering metal manufacture, 
engineering, shipbuilding, electrical goods, 


| vehicles and “other metal trades,’’ the total 


membership at the end of last year was 1,773,720, 
or about 14,500 more than at the end of 1952. 


Trade Union Responsibility 


The annual meeting of the Federation of 
Chambers of Commerce of the British Empire 
was held in London on Thursday of last week. 
In the course of an address, Lord Burghley, the 
Tetiring president, referred to the expansion of 
the functions and responsibilities of trades unions. 
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He said that, with the passing years, the outlook 
of trades unions had changed very much, and 
they had accepted that great power carried with 
it great responsibility. 

One of the most important facts that must be 
brought home to everyone, however, Lord 
Burghley continued, was that the prosperity of 
industry was indivisible; neither workers, 
managements, nor shareholders could flourish 
without each other. Lord Burghley then com- 
mented on the recent dock strike. That was an 
instance, he remarked, where the employers, 
leaders of great trade unions, and both sides 
of the Commons, all said that the strike was 
unnecessary, that everything and more could be 
achieved by the existing negotiating machinery 
than could be by a strike, and that 
everyone would be the loser if there was a strike. 
Yet it took place and did much harm to industry 
and many of the workers in the country. The 
principle of the right to strike, Lord Burghley 
added, must remain, but when union leaders 
said that a strike was unnecessary and when, in 
spite of that, wide damage was done to the 
whole community by a small section surely 
something was wrong. He felt that the time had 
come when responsible leaders of the Trades 
Union Congress, employers and the political 
parties should put their heads together to see if 
it was not possible to devise some means to 
avoid anything like it happening in the future. 


Industrial Disputes 

As a result of stoppages of work arising from 
industrial disputes in the United Kingdom, 
1,115,000 working days were lost during October. 
Altogether, the Ministry of Labour Gazette 
records, there were 237 stoppages of work in 
progress during the month, in which 112,300 
workpeople were involved directly and indirectly. 
In September there were 213 stoppages reported, 
affecting 40,200 workpeople and resulting in a 
loss of 123,000 working days. 

The large increase in the aggregate number of 
working days lost during October reflects the 
effects of the dock strikes in London and certain 
provincial ports. It is estimated by the Ministry 
of Labour that 26,500 workpeople were involved 
in the London dock strike and 19,300 in pro- 
vincial ports. These stoppages continued 
throughout the whole of October. Another 
stoppage which continued throughout the whole 
of October was the strike of ship repair workers 
at Thames yards. In this, 8000 workers were 
directly involved and 600 were indirectly affected. 
It began on September 11th as a protest by 
electricians against the discharge of certain 
workers declared redundant ; workers in other 
sections of ship repair subsequently supporting 
the protest. The stoppage continued until the 
end of last week, when, it was stated, the 
employers and unions had reached agreement on 
redundancy procedure. 


Industrial Production 

The Central Statistical Office of the Treasury 
has stated that the index number of industrial 
production (1948=100) has been provisionally 
estimated at 130 for all industries in September, 
compared with 112 in August Figures for the 
corresponding months last year were 125 in 
September and 106 in August. A more detailed 
examination of the production figures for 
September this year shows that for the manufac- 
turing industries alone the index number has 
been estimated at 135, compared with 128 a year 
earlier, and that for mining and quarrying it 
was 110, against 112 in September last year. 
The Treasury says that, on the basis of informa- 
tion so far received, the index for all industries 
in October is likely to be 134 or 135. In October 
last year it was 131. 


Development Area Policy 


The general council of the Trades Union 
Congress has been making an investigation of 
the working of the Distribution of Industry 
Acts. As a result, it has reached the conclusion 
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that, in the last ten years, development area 
policy has reduced unemployment, increased 
factory building and fostered the growth of new 
industries. But, the T.U.C. says, there is still 
more unemployment in the development areas 
than in other parts of the country, and for this 
reason its general council urges that the Dis- 
tribution of Industry Acts should be continued 
in their present form rather than be amended 
to apply the powers which they provide to the 
country as a whole. 

Two points about which the T.U.C. has 
expresssd its concern are the ban imposed in 
1952 on Government grants for water supply 
and sewerage schemes, and what is described 
as “the lack of detailed information about the 
kind of industry going into the development 
areas.”” The general council of the T.U.C. says 
that it is urging the Board of Trade to renew 
grants for water supply schemes and to provide 
more facts about the industries in the develop- 
ment areas. The general council stresses that 

“the best way to achieve and keep full employ- 
ment in the development areas is to maintain 
it in Britain as a whole.” This, it is added, 
requires flexibility in industrial planning and 
expansion of old and new industries, both within 
and outside development areas, which may on 
occasion demand mobility of workers rather 
than movement of industry. 


Import Duties on Tinplate and Tinned Sheets 

The Board of Trade has stated that after con- 
sultation with the Iron and Steel Board, the 
Government has decided to suspend the import 
duties on tinplate and tinned sheets until Sep- 
tember 18, 1955. The Order giving effect to the 
suspension of the import duties is the Import 
Duties (Exemptions) (No. 8) Order, 1954, which 
came into force on November 29th. 

The Board announces that some imports of 
tinplate will be allowed from the U.S.A. in view 
of the increasing demand which, despite expand- 
ing home production, cannot at the present time 
be fully met. The quantities of tinplate to be 
imported will be determined in the light of 
developments in supply and demand. Certain 
United Kingdom tinplate producers have under- 
taken to arrange imports from the U.S.A. which 
will be sold at the maximum price for home- 
produced tinplate fixed by the Iron and Steel 
Board. These imports will be distributed through 
the Government’s allocation machinery for 
tinplate in order to ensure that they do not 
displace the output of the hand mills. The 
producers and the main consumers of tinplate 
have undertaken to co-operate fully in maintain- 
ing and accepting the output of the hand mills. 


Inquiry into Electricity Supply Industry 

It will be recalled that, in July last, the Minister 
of Fuel and Power announced the decision of the 
Government to hold an independent inquiry into 
the working of the electricity supply industry in 
England and Wales. A committee was set up 
under the chairmanship of Sir Edwin Herbert, 
the other members being Mr. F. C. Bagnall, 
Mr. J. W. G. Church, Professor R. S. Edwards, 
Mr. A. Healey, Mr. Lawrence Robson, and 
Mr. Jack Tanner. 

Several trade associations and trades unions 
have been invited to submit evidence, in 
view of their special interest in the organisation 
of the electricity supply industry. The Ministry 
of Fuel and Power says that since it was set up 
the committee has been examining evidence 
relating to consumer interests. The bodies 
which have now been invited to give evidence 
will deal with the organisation and general 
efficiency of the industry. The committee will 
also welcome representations from any person 
or body with a specific interest in or knowledge 
of the organisation of the electricity supply 
industry. Evidence, accompanied by any recom- 
mendation for improved organisation, should be 
submitted before the end of the year to the Secre- 
tary, Committee of Inquiry into the Electricity 
Supply Industry, Ministry of Fuel and Power, 
Thames House South, Millbank, London, S.W.1. 





Air and Water 


LAUNCH OF MINESWEEPER.—The coastal minesweeper 
H.M.S. “ Dufton,”’ which has a length of 152ft and a 
beam of 28ft 9in, was launched on November 13th from 
the yard of the Goole Shipbuilding and Repairing 
Company, Ltd. 

Lioyp’s “ REeGisTteR BooK.”’—We are informed by 
Lloyd’s Register of Shipping that its Register Book, 
which has appeared in its present form for sixty years, 
will have a new format when it is published in July, 1955. 
As the result of the recommendations of a special sub- 
committee the Register will be produced in one volume, 
instead of two, and a new form of cumulative supplement 
will give the latest information at a glance. Volume II 
will contain additional details of various classes of ships 
and Volume III will contain the list of shipowners and 
their fleets. 

CANADIAN FeRRyY.—We are informed by the Canadian 
Pacific Railway that the company’s new ferry, “* Princess 
of Vancouver,’ which is under construction at the yard 
of Alexander Stephen and Sons, Ltd., will be launched 
early in 1955. The ship has a length between per- 
pendiculars of 388ft and will be driven at a speed of 
154 knots by four diesel engines driving twin screws 
through “ Fluidrive ’’ hydraulic couplings. A total of 
800 passengers will be carried, also twenty-eight box cars 
or 115 motor-cars, and the ship will make three trips 
per day between Vancouver and Nanaimo, British 
Columbia. 

FOLLAND “ MipGe”’ INTERCEPTOR.—The Folland 
** Midge ’’ low-power prototype of the “‘ Gnat”’ light 
jet fighter, which has been entered for the N.A.T.O. 
fighter-bomber competition, has been flying at supersonic 
speeds in dives. Starting the dives at 37,000ft, Squadron 
Leader E. A. Tennant, Folland’s chief test pilot, reached 
supersonic speed at about 24,000ft and held it for five 
or six seconds. It is stated that the aircraft remained 
under perfect control. In level flight the ‘* Midge ”’ 
has a top speed in excess of 600 m.p.h., powered by an 
engine of only 1640lb thrust. The aircraft weighs 
4500 Ib, has a wing span less than 21ft, and a height of 
no more than 8ft 9in. 

SiR CHARLES A. PaRsONS.—We have received from 
C. A. Parsons and Co., Ltd., a small booklet com- 
memorating the centenary of the birth of the Honourable 
Sir Charles A. Parsons, O.M., K.C.B., F.R.S. This 
small volume recounts his early years and education and 
then goes on to deal with his practical training, early 
experiments, and the development of the turbine-driven 
generator and its subsequent commercial success. The 
application of the turbine for marine propulsion purposes 
is briefly traced from the “ Turbinia”’’ to the first 
** Mauretania,”’ also the change from direct to geared 
drive. His interest in optical work is also recalled and 
reference is made to some of Sir Charles’ experiments 
in many other industrial fields. The booklet concludes 
with some notes upon Parsons as an employer and 
a family man. 

DiesEL ENGINE DEVELOPMENT.—On Wednesday of 
last week, at Marconi House, Strand, London, Mr. 
R. W. Stuart Mitchell, the chief development engineer, 
diesel engine division at Rugby, of the English Electric 
Company, Ltd., gave a lecture entitled “* Current Trends 
in Diesel Engine Development.’’ Mr. Mitchell began by 
noting that the current trends in oil engine development 
were mainly concerned with improving reliability and 
life, improving thermal efficiency and _ increasing 
specific output. A review was given of the present-day 
practice with regard to four-stroke engines and the 
problems involved in the high-pressure turbo-charging 
of such engines were discussed. The lecture broadly 
touched upon developments as applied to such items as 
frames, bearings, pistons and piston rings, and went on 
to consider the problem of after-cooling, including the 
latest performance data. Mr. Mitchell commented 
briefly upon present-day two-stroke engine practice and 
discussed the application of exhaust gas turbo-charging 
to this design of engine, and followed with a review of the 
possibilities of compound two-stroke engines and free- 
piston gas generators. Mention was made of the use of 
low-grade fuels and the lecture, which was well illustrated 
with slides, concluded with general references to gas 
turbine development and its competitive possibilities. 


Miscellanea 


PROTECTION OF THREADS AGAINST HEAT.—A product 
recently introduced in this country by Crane Packing, 
Ltd., Slough, prevents the seizing and galling of threaded 
connectidns subjected to prolonged exposure to extreme 
heat. This compound, known as “ Thred-Gard,”’ is 
painted on the surface of a bolt or stud before being 
fitted, and protects the thread welding action. It is a 
non-drip and non-hardening substance and the makers 
state that when used seizing and galling is prevented at 
operating temperatures up to 1200 deg. Fah. The 
compound can also be used for protection for thread 
cutting dies and taps, broaching and spinning tools, 
wire-drawing dies, &c. 

DEMONSTRATION OF METAL AND PLASTIC SPRAY 
CoaTiING.—Following its annual general meeting, 
Schori Metallising Processes, Ltd., Brent Crescent, 
North Circular Road, London, N.W.10, gave a demon- 
stration last week of its metal and plastics coating 
processes. The corrosion protection of metals by flame 
spraying with zinc, aluminium, tin or lead, is well- 
known.’ Copper, brass and bronze can also be applied, 
chiefly for the purpose of building up parts made of 
the same material, but copper is also used on plastic 
in the manufacture of sprayed electric circuits. A hand- 
facing alloy of high corrosion resistance is available. 
The process of metal spraying consists in blowing 
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powdered metal or plastics through an oxy-gas flame, 
and projecting the softened particles on to the surface 
which is to be coated, which has been cleaned and 
roughened by shot-blasting in order to provide a key. 
Many well-known plastics can be applied by flame- 
spraying, such as polythene, nylon and acrylic resins, 
in order to provide acid and chemical resisting coatings 
for chemical plant and other equipment. 


Trin RESEARCH Papers.—We are informed by the 
Tin Research Institute, Fraser Road, Perivale, Greenford, 
Middlesex, that single aones of the following papers 
may be obtained on application: ‘“ Investigations on 
et Tin Compounds,” by G. J. M. van der Kark 
and J. G. A. Luijten, Parts I, If and III ; “* Some Aspects 
of Tinning by Immersion Processes,’’ by D. E. Weimer 
and J. W. Price, and “Improved Aluminium-Tin 
Bearing Alloys,”’ by J. W. Cuthbertson and E. C. Ellwood. 


WELDING ANTI-SPATTER PAINT.—The Arc Manufac- 
turing Company of Nitshill, Glasgow, has introduced 
a new welding anti-spatter paint. Known as “‘ Kleenarc,”’ 
it is supplied in powder form and is mixed with water or 
methylated spirit to a creamy consistency for application 
to work surfaces with a small paint brush. The paint 
provides a protective skin which prevents spatter and 
slag particles from sticking to the work, and because it 
assists ionisation, stabilises the arc. It is also stated 
by the makers to be a flux in itself, as well as non-toxic, 
non-corrosive, non-fuming and non-irritant. 


INTERNATIONAL ENGINE CONGRESS.—We are informed 
that a total of twenty-eight papers have been accepted 
for the International Internal Combustion Engine 
Congress which is to be held at The Hague, Holland, 
from May 23rd to May 28th next year. Fourteen papers 
deal with railway traction, four are concerned with general 
subjects, and ten refer to marine and stationary purposes. 
Out of the total number of papers accepted, three are 
by British authors, namely, “‘ The *‘ Hi-Dyne’ Engine 
for Diesel Traction,” by D. M. Pearce ; ** Some Prac- 
tical Aspects of Engine Noise,” by C. H. Bradbury, 
and “ Development of the Opposed-Piston Engine to 
10,000 H.P. and Over,”’ by P. Jackson. 

BritisH GEAR MANUFACTURERS ASSOCIATION.—On 
Tuesday, November 30th, the British Gear Manufac- 
turers Association held a meeting at the Piccadilly Hotel, 
London. A paper entitled “‘ Gear Measurement and 
Allied Subjects,” was presented by C. Tims, of the 
Mechanical Engineering Research Laboratory. Subse- 
quently luncheon was taken at the hotel. Mr. Skidmore, 
chairman of the Association, proposed the toast of the 
Guests. Sir Edward Boyle, Parliamentary Secretary, 
Ministry of Supply, replied. He remarked that one 
heard a great deal about co-operation between Govern- 
ment departments and industry ; but as his audience 
well knew, there was also a great deal of co-operation 
within industry. His Ministry was deeply interested in 
the progress of the engineering industry. At the moment 
there was prosperity ; indeed, it might be said the 
industry was on the verge of booming too much, for the 
problems of getting labour were becoming acute. 


FILMs ON CONVEYOR INSTALLATIONS.—Last week we 
attended the first showing in London of a new film 
entitled “* Trunk Conveyor,’’ which has been made by 
Richard Sutcliffe, Ltd., of Horbury, Wakefield. This 
film deals in detail with the work involved in the planning, 
design, manufacture and installation of a trunk con- 
veyor in a coal mine. The film is of particular interest 
in that it is essentially practical without undue spectacular 
emphasis. In addition to covering the principal technical 
aspects of the work it shows the actual conditions and 
the way in which all the people concerned from the 
executive to the beginner apprentice go about their 
particular jobs. We found this both an instructive and 
an entertaining film, and think that it is one which all 
engineers, whether concerned with mining or not, will 
find of particular interest. A second film, shown at the 
same time, described three conveyor installations carried 
out by the firm in a steel works, a cement works and in 
connection with the construction of the Queen Elizabeth 
II oil dock at Eastham. 


VAPOUR-PHASE CORROSION INHIBITOR.—In recent 
years the development of corrosion inhibitors has 
aroused much interest. These substances fall into two 
groups: non-volatiles, like sodium benzoate, which 
must be brought into intimate contact with the articles 
they are to protect ; and volatile compounds, which 
evaporate like camphor and surround the articles with 
an anti-corrosive vapour phase. By contrast with the 
traditional films of oil, grease or plastic, which act by 
excluding moisture, corrosion inhibitors will function 
even if moisture is present. From a practical viewpoint 
they have the advantage over oil and grease that no 
elaborate methods of removal are required before the 
articles are ready for use. WVapour-phase inhibitors are 


especially useful when intricate parts have to pro- 
tected, but they require vapour-tight envelopes to 
prevent losses. Among those compounds which have 


attracted attention recently are dicyclohexamine 
nitrite, which is available commercially, and cyclohexa- 
mine carbonate (CHC), which can be obtained in trial 
quantities from the manufacturers, Howards of Ilford, 
Ltd., Ilford, Essex. Of the two, CHC is the more volatile 
substance, and although it can act as a surface agent, it 
is more effective as a vapour. By contrast with dicyclo- 
hexamine nitrite, it even arrests corrosion which has 
already commenced, and has been found to give pro- 
tection although the source of the vapour (e.g., 1 gramme 
per square foot impregnated paper) was several inches 
away from the metal. CHC is stated to protect most 
ferrous and non-ferrous metals and alloys, but under 
certain conditions has some corroding action on copper, 
brass and magnesium. Extended trials are being carried 
out by the Ministry of Supply and by the Printing, 
Packaging and Allied Trades Research Association. 
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Personal and! Business 


Mr. A. E. Booker has been appointed sales engineer 
of Transformers (Watford), Ltd. 

Mr. A. E. Potter has been appointed sales director 
of Expandite, Ltd., Chase Road, London, N.W.1!0, 

Gem Brusues (Luson), Ltd., states that it has acquired 
the business of Kingswood Manufacturing Company 
Ltd., Letchworth, Herts. ’ 

Mr. LAWRENCE HALPIN and Mr. F. A. Hurst have 
been elected directors of Low Moor Alloy Steelworks 
Ltd., Low Moor, Bradford. P 

Mr. W. T. Mattock has been appointed chairman 
of William Sugg and Co., Ltd., in succession to Mr, 
Philip Sugg, who is retiring. 

Mr. P. J. LoveGRrove has been appointed sales man- 
ager of Measuring Instruments (Pullin), Ltd., Winchester 
Street, Acton, London, W.5. 

Grimston Astor, Ltd., Bideford, North Devon, 
announces that the name of the company is to be changed 
to Universal Launches, Ltd. 

HONEYWELL-Brown, Ltd., has o 
under the supervision of Mr. T. 
Albert Road, Middlesbrough. 

Dunvop, Ltd., announces the appointment of Mr. H. 
Harrison as district manager at Plymouth following the 
retirement of Mr. Dudley Parsons. 

_THE MINISTER OF FUEL AND Power has appointed 
Sir Arthur Howard to be a part-time member of the 
South Eastern Electricity Board. 

THE FLAME RADIATION RESEARCH BRITISH COMMITTEE 
states that its address is now 6, De Vere Gardens, Lon- 
don, W.8 (telephone, Western 0761). 

Mr. R. A. HARDING, managing director of Macrome, 
Ltd., has been appointed also managing director of 
Hallmac Tools, Ltd., Aldersley, Wolverhampton. 

THE HOFFMANN MANUFACTURING COMPANY, Ltd, 
Chelmsford, has opened a new stock room at 30, West 
Annandale Street, Edinburgh, 7 (telephone, Edinburgh 
Bypass 3942). 

HOUSEMAN AND THOMPSON, Ltd., D.M. House, 
Jesmond Road, Newcastle upon Tyne, has taken over 
the marketing, at home and overseas, of ‘“ Heron” 
drum heaters. 

Mr. P. S. FirMin has been appointed works director 
of Waymouth Gauges and Instruments, Ltd., Godal- 
ming, Surrey, a subsidiary company of Smiths Aircraft 
Instruments, Ltd. 

Tue SocieTY OF MOTOR MANUFACTURERS AND TRADERS 
announces the appointment of Mr. A. A. Goode as 
exhibition manager and of Mr. J. E. Dixon as assistant 
exhibition manager. 

Mr. E. A. WATSON has retired from the board of 
Ruston-Bucyrus, Ltd., Lincoln. Mr. W. L. Little, presi- 
dent of Bucyrus-Erie Company, has been elected a 
director in his place. 

THe MINISTER OF SUPPLY has appointed Rear-Admiral 
W. T. Couchman, C.B., to succeed Vice-Admiral Caspar 
John, C.B., as deputy controller of aircraft, Ministry of 
Supply, in March, 1955. 

WILKINSON RuBBER LINATEX, Ltd., states that Mr. W. 
Maitland, Glasgow area engineer, has changed his 
address to 66, Woodbank Crescent, Clarkston, Glasgow 
(telephone, Busby 1819). 


British RAILWAys state that Mr. H. C. Orchard, 
A.M.LC.E., acting assistant engineer (permanent way), 
Eastern Region, has been appointed assistant civil 
engineer, Scottish Region. 

Dr. ALAN J. HAyTeR has joined the staff of Sharples 
Process Engineers, Ltd. The company has recently 
moved its London office to Brookfield House, 62, Brook 
Street, W.1 (telephone, Mayfair 6756). 


Fiexipox, Ltd., Trafford Park, Manchester, states 
that it is forming an associated company in France, 
known as Flexibox s.a.r.1., with works and offices at 40, 
Avenue de Verdun, Croissy-sur-Seine. 


Mr. Horace H. SHEPHERD, F.I.M., metallurgical 
consultant, has returned to this country after several 
years in Australia. His temporary address is c/o Barclays 
Bank, Ltd., Market Place, Spalding, Lincs. 


Arpic ENGINEERING, Ltd., Queenslie Estate, Glasgow, 
announces the appointment of Adept Construction 
Plant, Ltd., Clarence Wharf, Rodney Street, Newport, 
Mon, as sole agent for its products in South Wales. 


Sir W. H. BatLey AND Co., Ltd., Manchester, has 
opened a London sales depot at 4, Domingo Street, 
Clerkenwell, E.C.1 (telephone, Clerkenwell 0791). The 
firm’s London office has been transferred to the same 
address. 

Roto-Finisu, Ltd., 39, Park Street, London, W.1, 
announces that it is building a new factory at Hemel 
Hempstead in which the firm’s laboratory, administrative 
and production departments—at present at three different 
addresses—will be concentrated. 


THE MINISTRY OF TRANSPORT AND CIvIL AVIATION 
states that Mr. G. Burdon has been appointed deputy 
engineer surveyor-in-chief of the Marine Survey Service, 
with effect from February 12, 1955. He succeeds Mr. 
F. J. Welch, who becomes engineer surveyor-in-chief. 

Newa.Lt Group Sates, Ltd., Old Fletton, Peter- 
borough, states that from January Ist next it will cease 
to be represented in Scotland by Drummond-Asquith, 
Ltd. Matters in the Scottish area will be handled by 
the Northern area sales manager, Mr. J. Winskill, 
Oakhurst, Dibbinsdale Road, Bromborough, Wirral, 
Cheshire. 


ned an area office, 
alstead, at 119-121, 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. 

Copies of specifications may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 
2s, 8d. each. 


TESTING INSTRUMENTS AND APPARATUS 


716,980. November 10, 1951.—Two-DIMENSIONAL 
DyNAMOMETER, James Cherry, 2, Lanchester 
Road, Cranfield, Bletchley, Buckinghamshire, 
formerly of 20, The Crescent, Cranfield. 

The invention relates to apparatus for the measure- 
ment of the thrust and torque forces created during 
machining processes, such as {drilling and tapping. 
As shown in the drawing, a pillar A carries table 
B on which the test piece is clamped. The pillar 
is free to turn and slide in a body C until prevented 
by the measuring system. Sliding motion is resisted 
by a diaphragm D through the medium of a ball E; 
thus a downward force or thrust will deflect the 
diaphragm and the magnitude of the deflection is 




















No. 716,980 


measured on a dial gauge F (or other measuring 
device) through the medium of a bell crank G and a 
ball H. Since the pillar is free to turn until resisted 
by a beam J through a second ball K, the magnitude 
of the torque can be measured by the deflection of 
the beam J and indicated on a second dial gauge or 
other suitable measuring system. The contact area 
of the ball E on the diaphragm D is minute, hence the 
turning or torque motion will not affect the thrust 
reading. Also, since the beam J has its side, in 
contact with the ball K, parallel with the vertical axis, 
any vertical movement due to thrust will not affect 
the torque reading. The actual values for thrust 
and torque are obtained by previous calibration of 
the apparatus.—October 20, 1954. 


STEAM GENERATORS 


717,411. March 15, 1951.—APpPARATUS TO MAIN- 
TAIN CONSTANT LiQuID LEvEL, Jameson Aero- 
Engines, Ltd., West Street, Ewell, Surrey. 
(Inventor : Joseph Lambert Jameson.) 

The invention relates to apparatus to maintain 
the liquid level in a boiler at a sensibly constant 
level. Referring to the drawing, it will be assumed 
that the invention is applied for example to con- 
trolling the water level in a steam boiler, the shell 
of which is indicated at A, it being assumed that it is 
desired to maintain the water at the level indicated at 
B. For this purpose there is secured to the boiler 
shell a unit C having a bore D in which is located a 
plunger E having such a radial clearance shown at F 
as to offer a high resistance to the flow of boiler 
water and a low resistance to the flow of water 
vapour or steam. The bore D is connected to the 
interior of the boiler by a passage G which enters the 
boiler at the required level B. So long as the water 
in the boiler seals the passage G the water will be 
forced by the internal steam pressure in the boiler 
through the passages to the underside of the plunger 
E and to the radial clearance F and as a result the 
plunger will be displaced upwards. When, however, 
the water in the boiler is evaporated to such an 
extent that the level of the water falls and uncovers 
the passage G, steam will pass through the passage 
to the underside of the plunger E and to the clearance 
F, the resistance of which to steam flow is lower 
than to liquid flow and as a result the plunger descends. 
Thus, by reason of the difference of the resistance 
set up by the clearance F to the flow of water and its 
vapour, the plunger E moves first in one direction 
and then in the other. This movement of the plunger 
8 utilised to effect control of the supply of water 
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to the boiler so that the level will be maintained 
substantially at the desired level ; in the arrangement 
shown the plunger E acts directly on a valve H, 
which is interposed in a water supply passage J. 
The valve is biased to its open position as by a small 
rod K, which is subjected through a passage L at its 
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upper end to the steam pressure prevailing in the 
boiler. When the water level in the boiler falls to 
uncover the passage G, the plunger descends and 
allows the valve H to be moved to its open position 
to cause water to be supplied to the boiler ; when 
the water level rises to an amount sufficient to cover 
the passage G, the plunger E moves up and overcomes 
the opening bias of the valve H and so cuts off the 
supply of water. An oil seal can be formed about the 
rod K by forming an annular groove M about the 
rod and connecting the groove to an oil-containing 
chamber N. In some cases it may be desirable to 
isolate the control valve H from the contents of the 
boiler and in such a case the plunger E instead of 
acting direct on the valve can operate through a 
relay. For the purpose of regulating the action of 
the control, the passage G can, as shown, be regulated 
by a valve O which can be used to vary the rate of 
flow of water or steam to the plunger E. To avoid 
the collection of water in the bore D an overflow 
pipe P is provided.—October 27, 1954. 


CIVIL ENGINEERING 


717,234. April 21, 1951.—EARTH BorING APPARATUS, 
Henry Edmund Hutter, formerly of 78, High- 
bury Grove, Cosham, Hampshire, a _ British 
subject, and now of 2, Central Road, Port- 
chester. 

The invention has for its object to provide an 
earth boring apparatus wherein the boring tool is 
moved axially of the bore directly by hydraulic 
means. As shown in the drawing, an auger A 
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forming the boring tool is mounted upon the lower 
end of a vertical slidable shaft B of square cross- 
section, This shaft passes through a housing C 
which is rockable aboyt trunnions D and within 
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the housing are mounted by means of anti-friction 
bearings E two flanged sleeves F and G having 
square bores mating with the shaft B. The flanges 
of the two sleeves have clamped between them 
an apertured crown wheel H meshing with a 
bevel pinion J on the end of a shaft K connected 
through a universal joint to an external drive. The 
upper portion of the shaft extends from the sleeve G 
and is mounted in a gland box L forming the lower 
end of a vertical cylinder M of a double acting 
hydraulic ram wherein is disposed a skirted piston N 
within which the upper extremity of the shaft B 
is mounted in anti-friction bearings O. By means 
of this anti-friction mounting, when the shaft is 
being moved vertically by the hydraulic piston, then 
even though the shaft is being positively rotated 
about its longitudinal axis, no rotation is imparted 
to the piston within the cylinder. The apparatus 
described is particularly suitable for but not limited 
to use with agricultural tractors.—October 27, 1954. 


INTERNAL COMBUSTION ENGINES 


717,612. March 12, 1952.—Exectric AiR HEATERS 
FOR DieseEL ENGINES, C.A.V., Ltd., Warple Way, 
Acton, London, W.3. (Inventors: William 
Albert Bevis and Wilfred Edward Walter Nicolls.) 

The invention has for its object to provide in a 
simple and convenient form, a means for heating the 

air supplied to a diesel engine, to facilitate starting of a 

cold engine. Referring to the drawing, the heater 

comprises a length of metal gauze A which is folded 
on itself in zig-zag manner to form a series of parts 
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parallel with each other at an appropriate distance 
apart, the folds in the gauze being reinforced by stiff 
transverse wires B. The heater is designed for con- 
nection to a source of electric current which heats 
the gauze to the desired temperature. The heater is 
also provided with any appropriate electric insulating 
means, such as sheets C of insulating material sur- 
rounding the sides of the heater. The heater is 
mounted in a conduit D secured at any convenient 
position in the air induction pipe of the engine. 
Alternative designs are also shown in the specification. 
—October 27, 1954. 


POWER TRANSMISSION 


717,421. September 12, 1951.—FLExIBLE COUPLINGS 
Dampers, Louis Paul Croset, 50a, Gledholt 
Road, Huddersfield. 

As will be seen from the drawing, two co-axial 
members A and B are made from identical castings 
and have bosses C and D provided with screws for 
fixing to driving and driven shafts. The member A 
carries four radial blades E and the member B carries 
four radial blades F. The blades alternate and have 
flat side surfaces which are parallel to each other. 
The inner ends of the blades are spaced from the 
axis a distance greater than the radial dimension of 
the blade to leave ample space to accommodate the 
central part of a rubber member or spider G formed 
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integrally with wedge-shaped blocks H that are 


* precompressed in the cells formed by adjacent blades 


and an outer drum J which surrounds the blades 
and blocks and is shrunk on to the member B. The 
blocks H are of such size that spaces are left in the 
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cells under no-load condition for deformation of the 
blocks in the radial and/or axial direction. When 
the blocks compressed under load completely fill 
their cells the blocks in the other cells are still 
slightly compressed. A modified construction is 
also shown in the specification.—October 27, 1954. 





Launches and Trial Trips 
Port SYDNEY, cargo liner; built at the Wallsend 
7 he of Swan, Hunter and Wigham Richardson, 
for the Port Line, Ltd. ; length between perpen- 
aches 498ft, breadth moulded 70ft, depth moulded to 
upper deck 42ft }in, deadweight il, 000 tons, draught 
loaded 28ft 10in, service speed 17 knots ; ; three complete 
steel decks, six holds, three of which are insulated, 
electric deck machinery, one 3-ton and two 2-ton cranes, 
derrick complement includes some to lift 10 tons and 
15 tons and one to lift 70 tons, four 300kW diesel-driven 
generators, two vertical boilers ; two Wallsend-Doxford 
single-acting, two stroke, oil engines, each with six 
cylinders, 670mm diameter by 2320mm_ combined 
stroke, total power 13,200 b.h.p. at 112/113 >.p.m.— 
Launch, October 29th. 

FORTHFIELD, oil tanker ; built by Hawthorn Leslie 
(Shipbuilders), Ltd., for Hunting and Son, Ltd.; length 
overall 557ft., breadth moulded 69ft 3in, depth moulded 
39ft., deadweight 18,000 tons ; thirty-three cargo oil 
tanks, one main pump room, four vertical turbine- 
driven centrifugal cargo oil pumps; one set of gear 
turbines, 8250 s.h.p., steam supplied at 500 Ib per square 
inch and 800 deg. Fah. by two Foster-Wheeler “ D” 
water-tube boilers, two S550kW red __turbine- 
driven alternators, one 200kW diesel-driven alternator. 
Launch, November 10th. 

RANWORTH QUEEN, trawler; built by John Lewis 
and Sons, Ltd., for Talisman Trawlers, Ltd.; len 
overall 113ft 6in, length between perpendiculars 100ft, 
breadth moulded 20ft, depth moulded 10ft 9in; one 
15kW diesel-driven generator, one 10kW _ belt-driven 
generator, one Crossley H.R.N.6 diesel engine, 440 b.h.p. 
at 300 r.p.m. Launch, November 11th. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notiggs of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., Dec. 8th.—N.E. Section : Neville Hall, Westgate Road, 
Newcastle upon Tyne, “ Logic, Algebra and Relays,’’ Emrys 
Williams, p.m.—— MIDLANDS SECTION: Technical 
College, Wulfruna Street, Wolverhampton, “ Industrial Appli- 
cations of Electronic Control,’ ’ J. A. Sargrove, 7.15 p.m. 


CHEMICAL SOCIETY 
Thurs., Dec. 16th. —LonDON BRANCH: Burlington House, 
Piccadilly, London, W. 1, * Some Newer Aspects of the Organic 
Chemistry of Nitrogen,’ "GR. Clemo, 7.30 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed. and Thurs., Dec. 8th and 9th.—Cairn Hydro Hotel, Harro- 
gate, Conference on the Industrial Aspects of Air Pollution. 


DIESEL ENGINE USERS ASSOCIATION 
Thurs., Dec. 16th.—Caxton Hall, Westminster, London, S.W.1, 
Annual General Meeting, “ Report on Heavy Oil Engine 
Working Costs and Performance, 1953, ” and an Informal 
Diseussion on “* Operating Problems,’ 2.30 p.m. 


ENGINEERS’ GUILD 


Wed., Dec. 8th.—1i6, Queen Anne’s Gate, 
Annual General Meeting, 5.45 p.m. 


HULL CHEMICAL AND ENGINEERING SOCIETY 


Tues., Dec. 14th.—Church Institute, Hull, “* The ~~ ppeameaa 
of Margarine and Cooking Fats,’’ J. R. Scott, 7.30 p 


ILLUMINATING ENGINEERING SOCIETY 

Tues., Dec. 7th—StoKet-on-Trent Group: Lecture Hall, 
Midlands Electricity Board, 31, Kingsway, Stoke-on- Trent, 
“* Marine Lighting,”’ T. Catten, 6 p.m. 

Wed., Dec. 8th.—N. LANCASHIRE Group: N.W. Electricity 
Board, 19, Friargate, Preston, “‘ Studies in Interior Lighting,”’ 
J. M. Waldram, 7.15 p.m.———NEWCASTLE CENTRE: Newe 
Housse, Pilgrim Street, Newcastle, “‘ Fluorescent Stage Lighting 
and other Applications of Fluorescent Lamp Dimming,”’ H. H. 
Ballin, 6.15 p.m. 

Thurs., "Dec. 9th. MANCHESTER CENTRE: N.W. Electricity 
Board, Town Hall, Manchester, “‘ Studies in Interior Lighting,” 
J. M. Waldram, 6 p.m. 

Mon., Dec. 13th. —-SHEFFIELD CENTRE : The University, Western 

, Sheffield, 10, Presidential Address, E. C. Lennox, 6.30 

p.m. ——_LEEDs "CENTRE : E.L.M.A. Lighting Service Bureau, 

ve Aire Street, Leeds, 1, “ X-Ray Apparatus Medical Appli- 
cations,”’ F. L. Veale, 6. 15 p. m. 


INCORPORATED PLANT ENGINEERS 

Tues., Dec. 7th. —EDINBURGH BRANCH : 25, Charlotte Square, 
Edinburgh, “ Lighting in Industry,’ * Charles J. King, 7 p.m. 
LONDON BRANCH : Royal Society of Arts, John y Ahm Street, 
——. er teats wan,“ Heat-Treatment of Steel,” 

ayw 

Wed., Dec. 8th. PE. MIDLANDS BRANCH: Adult Education 

Centre, Shakespeare Street, Nottingham, “History and 
of Di Pumps,”’ W. R. Groves, 7 p.m. 

Thurs., Dec. 9th—N.E. BRANCH : Roadway House, Oxford 
Street, Newcastle upon Tyne, Films, “The Tube Age” and 
“ The Great Jib,’ 7 p.m. 

Fri., Dec. 10th.—W. AND E. YORKSHIRE BRANCH : Great Northern 
Hotel, Leeds, Film “‘ Man with a Thousand Hands,”’ 7.30 p.m. 


INSTITUTE OF a. 

To-day, Dec. 3rd.—S. Wares Section: S. Wales Institute of 
Engineers, Park Place, Cardiff, es Sulphur Removal and 
Recovery from Fuels,’’ 3. G. King, 6 p.m.—ScortisH SEc- 

: North British Hotel, goo “ The a of 
Coal : Modern Theories,”’ A. Whitaker, 7 p.m. 

Thurs., Dec. 9th.—Institution of Civil , Great George 
Street, Westminster, London, S.W.1, “ Note on the ‘ Optimum 
Degree’ of Coal Washing,” J. K. Matthews, 5,30 p.m. 


London, S.W.1, 

















THE ENGINEER 


INSTITUTE OF MARINE ENGINEERS 


3, “* Steering Gear,"’ W. S. Paulin, 6.30 p. 

Wed., Dec. 8th. Section : Institution of Engineers 
and Shipbuilders, 39, Elmbank t, ee ae 
Mt aya on Machinery Space Ventilation, ‘ee . Glass, 

p.m 
INSTITUTE OF METALS 
Tues., Dec. 7th.—S. WALES gps, Recta + Metallurgy Depart- 


ment, University College, Singleton Swansea, “ Peace- 
time Uses of Atomic Energy,” Alex. B. PMeinioch 64 6.45 p.m. 


INSTITUTE OF PETROLEUM 
Wed., Dec. 8th.—26, Portland Place, London, by “ Design 
and O; tion of a Fluidized Pilot t for the Fischer- 
Tropsch Analysis,’ C. C. Hall and A. oi Taylor, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Mon., Dec. 6th.—ScottisH CENTRE: Institution of Engineers 
and Shipbuilders, 39, Elmbank Pcie Glasgow, “ Electrical 
Equipment as Applied to the Heavy cr Vehicle,”’ 
C. T. Corney and A. V. Waters, 7.30 p. 
Tues., Dec. 7th.—N.W. CENTRE : Victoria Station Hotel, Preston, 
Diesel Maintenance,”’ H. L. Parrish, 7.30 p.m. ——'WESTERN 
Centre : Grand Hotel, Bristol, “ Metal Spraying and Building 
Up Processes,”’ H. Payne, 7.30 p.m. 
Wed., Dec. 8th.—E. MIDLANDS £: Mechanics’ Institute, 
Nottingham, “ An Approach to the Py weg | and Opera- 
tion of a Large Composite Fleet,’’ R. H. Patman, 7.30 p.m. 
Thurs., Dec. 9th.—S, Wates GRouP s. Wales Institute of 
rs, Park Place, Cardiff, “ Exhaust Brake Design and 
Operation,”’ W. K. Cox and A. z Slee, 7 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL ENGINEERS 

Thurs., Dec. 9%th.—Smithfield and Agricultural 
Machinery Exhibition: Richmond Hall, Earis Court, 
London, “ Ventilated Silos for Grain Drying and Storage on 
the Farm,” C. Culpin, 3 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Fri., Dec. 10th.—GRADUATES’ AND S » SECTION : Caxton 
Hall, Westminster, London, S.W.1, “The Training of the 
Chemical Engineer,”’ F. Morton, 6.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Dec. 7th.—STRUCTURAL AND 
George Street, Westminster, 


BUILDING MEETING : Great 
London, S.W.1, Symposium on 


“ High Buildings,”’ Sergei Kadleigh, A. L. L. Baker, A. W. 
Skempton and S. J. Chamberlain, 30 p .m. 
Thurs., Dec. 9th.—MIDLANDS ASSOCIATION James Watt 


IN: 
Memorial Institute, Great Charles Street, Birmingham, “‘ The 
Transport Helicopter,’’ R. H. Whitby, 6 p.m. 
Fri., Dec. 10th.—YORKSHIRE ASSOCIATION : Pg ag Hotel, 
Sheffield, Symposium on “ High Buildings, * A. L. L. Baker 


7 p.m 
Tues., Dec. 14th.—ORDINARY MEETING : Great George Street, 
estminster, London, 2 “Experimental Science and 
Civil Engineering Research, ”* F, M. Lea, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
Mon., Dec. 6th.—INFORMAL MEETING : Savoy Place, London, 
W.C.2, Discussion on “ The Applications and Limitations of 
Electronic and Other Computers,”” opened by L. G. 
5.30 p.m. MIDLAND CENTRE: James Watt Memoriai 
Institute, Great Charles Street, Birmingham, “ Technical 
Arrangements for the Sound and Television ag of the 
Coronation Ceremonies on June 2, 1953,’’ W. S. Procter, 
M. J. L. Pulling and F. Williams, 6 p.m. 
Tues., Dec. 7th.—LONDON STUDENTS’ SECTION : 
London, W.C.2, Fluorescent Lighting Control 
G. U. McNeill, "6.30 p.m.——N. MIDLAND CENTRE : 
Electricity Authority, 1, Whitehall Road, Leeds, 1, 
Design Features of the Semi-Outdoor Power Station at Ince,” 
F. H. S. Brown, 6.30 p.m 
Wed., Dec. 8th. —EDUCATION DISCUSSION CIRCLE : Savoy Place, 
London, W.C.2, Discussion on “ Kinetic Theory of Gases 
for Engineering Students, ”’ opened by M. R. Gavin, 6 p.m.—— 
N. SCOTLAND Sus-CENTRE: Caledonian Hotel, Aberdeen, 
“* Determination of the Static and Dynamic Elastic Properties 
of Resilient Materials,’’ R. S. Jackson, A. J. King and C. R. 
Maguire, 7.30 p.m. 
ta, Dec. 9th.—UTILISATION SECTION : Savoy Place, London, 
C.2, “‘ A Brushless Variable-Speed — Moter,” F. — 
Willis and E. R. Laithwaite, 5.30 p. 
Sus-CENTRE : University College, Dundee * Determination "Of 
the Static and Dynamic Pro) ies of Resilient 
Materials,’’ R. S. Jackson, A. J. King and C. R. Maguire, 7 p.m. 
Mon., Dec. 13th.—Rapio SECTION : Savoy Place, London, W.C.2, 
Discussion on “ Practical and Economic Problems’ in the 
Maintenance of Domestic Television Receivers,’’ opened by 
W. L. Greenwood, 5.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Mon., Dec. 6th—Northern Archi A jati Hall, 
6, Higham Place, Newcastle upon Tyne, “* Control of Electrical 
Circuits,”’ J. Teasdale, 7.15 p.m. 


INSTITUTION OF ENGINEERING INSPECTION 


Wed., Dec. 8th—Royal Society of Arts, John Adam Street, 
Adelphi, London, W.C.2, “ The Use of Gauge Blocks,”’ and 
“* * Mikrokator ’” Comparators,” Films, 6.45 p.m. 


Savoy Place. 
Circuits,” 





“INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


SCOTLAND 


Fri. + Dec. 10th.—Robert Gordon’s Technical College, Aberdeen, 
** High-Pressure Boilers,’’ T. Carlile, 7.45 p.m. 


INSTITUTION OF ENGINEERS-IN-CHARGE 


Wed., Dec. 8th.—St. Bride Institute, Bride Lane, —* E.C.4, 
“The Use of Light Alloys,” E. ros Griffiths, 6. 30 p.m 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Wed., Dec. 8th.—Institution of Mechanical a, 1, Birdcage 
Walk, London, S.W.1, “ Materials Used Locomotive, 
Carriage and Wagon Construction,” A. Campbell, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Dec. 3rd.—GENERAL MEETING : 1, Birdcage Walk, West- 
minster, London, S.W.1, “‘ The Roll-Setting Method of Auto- 
matic Control of Gauge in Hot and Cold Rolling Mills,’’ R. B. 
Sims and K. H. Slack, 5.30 p.m.——ScotrisH BRANCH : Sir 
Robert Gordon’s Technical College, Aberdeen, “ Shrink Fit 
Investigations on Simple —— ~ ‘on Full-Scale —— 
by pil A. S. T. Thomson, A. W. Scott and C. M. Moir, 
7.30 p 

Mon., Dee. 6th.—N.E. BraNcH: Neville Hall, Newcastle upon 


Tyne, ‘ ‘ Inspection, Explosion and Breakdown of Pressure 
Vessels,’’ J. Eyers, 6 p.m. 

Tues., Dec. 7th. =F EPUCATION Group : 1, Bir Walk, West- 
minster, London, * Recruitment to Engineering 


— from the annaact and Grammar Schools,’’ 6.45 


Thurs., -» Dec. 9th. a BRANCH Chemistry Lecture 

Theatre, The University, “The Production of a Tech- 
Newspaper,” B. aa 6.30 

4A Walk, West- 


nical 
Fri., Dec. 10th. —GENERAL 
minster, 


"Tdi Ganmaa, Magra : 1, Birdcage Wall, West 





Dec. 3, 1954 





Stress: Systems in Plain t Camntiont Shells and in Plain and 
Fierced Drumheads,”” . Carlson and J. D. Mckeun 


Tues., Dec. 14th.—AUTOMOBILE DIVISION, GENERAL M 
ae Birdcage Walk, Westminster, London, S.W.! “Som, . 
Problems in Lubrication and the Substances Called Additives" f 
A. Towle, 5.30 p.m. 


INSTITUTION OF PRODUCTION ENGINE ERS 
To-day, Dec. 3rd.—NORWICH SECTION : Assembly Hou se » Theat 
Street, a “ Planned Maintenance,” 13) 
ALES Section : Central Library, Almas 
* Planning for Production,”’ B. £, Stokes, 


PO mag Dec. 6th.—WESTERN GRADUATE SECTION : Grand — 
Broad Street, Bristol, 1, ‘“‘ How Much Manageme: Can w 
Afford ?”’ Mrs. Ruby A. Ord, 7.30 p.m. 

Tues., Dec. Tth. PETERBOROUGH SECTION : Campiell Hotel, 
Bridge Street, Peterborough, “ Precision Casting,’ J. §. Tyr)’ 
bull, 7.30 p.m. 

Wed., Dec. 8th.—S. Essex SEcTION : Mid- Essex Technical 
College, Chelmsford, “ Shell Moulding,’’ M. C. Dixon ang 
R. S. Bushnell, 7.30 p.m. 

Thurs., Dec. 9th.—GLOUCESTER AND DisTRICT SECTION : Cheltep. 
ham Motor Club, High Street, Cheltenham, “ Watch ap, and 
Clock Production,”’ R. Lenoir, 7.15 p.m.—Leic iste Sec. 


Road, ‘Swansea, 


TION : Bell Hotel, Leicester, “‘ Training as Related (0 Prodyc. 
tion Processes,”’ E. M Price, 7 p.m.——READIN« SECTION : 
Great Western Hotel, Reading, “Copy Turning,’ L. Lioyd 
7.30 p.m.——ROCHESTER SECTION : Sun Hotel, Chatham’ 
“ Shell Moulding,’’ M. C. Dixon and R. S. Bushnel, 7, 30 p.m. 

Fri., Dec. 10th,—EasteRN Counties BRANCH : Diocesan Hall, 
Tower Street, Ipswich, “ Plastics : Materials, Processes and 
Machines,”’ D. . Nicholas, 7.30 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Dec. 3rd.—WESTERN COUNTIES BRANCH : University of 
Bristol, Geology Lecture Theatre, Bristol, ** High! :zhts in ap 
Engineer’ 's Life,’’ J. Guthrie Brown, 6 p.m. 

Tues., Dec. 7th.—NORTHERN CouNTIES BRANCH : 
Scientific and Technical Institute, Middlesbrough, * Steelwork 
for Hindhaugh Street Flats, Newcastle,’’ E. Czeiler, 6.30 p.m 

——N. IRELAND BRANCH: College of Technolo; y, Bellas. 
ss Sects Steelwork and Concrete Construction,”’ W. §. 
p.m. 

. 8th.—WALES AND MONMOUTHSHIRE BRANCH 

Mackworth Hotel, Swansea, “* Developments in the Structural 

Use of Concrete, "HE. Lewis, 6.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Dec. 6th.—PRESTON BRANCH : Bull and Royal Hotel, 
Church Street, Preston, “‘ Some Observations on the Behaviour 
“ Non-Inflammable a on Underground Converaats 
D. N. Walker and L. T. Hems, 7.15 p.m. M 

BRANCH : Commiittee Room, Liverpool Corporation Pass 

Transport Office, 24, Hatton Garden, Liverpool, “ U sing Man 

Made Fibres in the Rubber Industry,’’ J. W. Ulingworth, 7 p.m, 

——N.E. BRANCH: Neville Hall, Mining Institute, Newcastle 

upon Tyne, “ Rubber and the Synthetic Elastomers as Adhe- 

sives,”’ L. E. Puddefoot, 7 p.m.———BuURTON-ON-TRENT Brancu: 

Midland Hotel, Station Street, Burton-on-Trent, ‘ Modem 

Trends in Rubber Compounding,”’ J. Mason, 7.15 p.m. 

Tues., Dec. 7th.—ScoTTisH ANCH : Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank Crescent, Glasgow, 

C.2, “ Silicone Rubber,”’ J. H. E. Jeffes, 7.30 p.m. 

wed. Dec. 8th.—W. oF ENGLAND BRANCH : Melksham House, 

Melksham, “ Silicone Rubbers,’’ D. W. Lancaster, 7.45 p.m. 


IRON AND STEEL INSTITUTE 
Thurs., Dec. 9th—IRON AND STEEL ENGINEERS’ Group: 4, 
Grosvenor Gardens, London, S.W.1, ‘* Practical Aspects of the 
Cold Rolling of Narrow Steel Strip,” T. W. Hood, 10.30 a.m. 
to 12.45 p.m.; Luncheon, 12. 45 p.m. to 2 p.m.; “ Wiredrawing 
and Wiredrawing Machinery,’’ H. Richards, 2 p.m. to 4 p.m, 


JUNIOR INSTITUTION OF ENGINEERS 


Dec. 3rd.—Pepys House, 14, Rochester Row, London 
The Manufacture of Portland Cement,” 
** introduced by 


Cleveland 

















To-d2y, 
S.W.1, Film Evening, “ 
and “ Handling Concrete on Housing Sites, 
S. Penberthy, 7 p.m. 


Mon., Dec. 6th—N.W. Section: Engineers’ Club, Albert 
Square, Manchester, “‘ Boring Machines,” W. Tomkinson, 
7.30 p.m. 

Fri., Dec. 10th.—INAUGURAL MEETING: Pepys House, 14, 


Rochester Row, London, S.W.1, Presidential Address, 
“ Engineering in the Twentieth Century,’’ S. J. Davies, 7.30 p.m. 


LIVERPOOL ENGINEERING SOCIETY 
Wed., Dec. 8th.—INFORMAL MEETING : 24, Dale Street, Liverpool, 
Brains Trust, 6 p.m. 


NORTH-EAST COAST INSTITUTION 

AND SHIPBUILDERS 

Fri., Dec. 10th.—Literary and Philosophical Society's Lecture 

Theatre, Newcastle upon Tyne, “ The Partnership of Science 
and Engineering,”’ Sir Edward Appleton, 6.15 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Mon., Dec. 6th—N.W. BraNcH: College of aes 
Sackville Street, Manchester, Film Evening, 6.45 p 
Wed., Dec. 8th.—-I 1, Upper Belgrave Street, Tatdoo, S.W.1, 
“Toad-Factor Method of Designing Reinforced Concrete,’ 
F. G. Thomas, 6 p.m. 


ROYAL AERONAUTICAL SOCIETY 


OF ENGINEERS 


Thurs., Dec. 9th—SecTion Lecture: 4, Hamilton Place, 
London, W.1, “ Problems of Structural Design,’’ D. James, 
* 7p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Thurs., Dec. 9th.—GENERAL MEETING : 12, Great George Street, 
Westminster, London, S.W.1, “ Correlation of Locai Grid to 
National Grid Co-ordinates,” T. L. Thomas, 5.30 p.m. 


ROYAL STATISTICAL SOCIETY 


Tues., Dec. 71th—INDUSTRIAL APPLICATIONS GRouP : Institution 
of Engineers and Shi builders in Scotland, 39, Elmbank 
Crescent, Glasgow ¢ Use of Graphical Statistics in Steel- 
making,’’ Douglas ‘Hadfield, 7.30 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 

Mon., Dec. 6th.—The University Building, St. George's Square, 
Sheffield, Annual General eK | “The Park Gate Ilin 
Continuous Bar Mill,’’ W. Udall, 7.30 p.m. 

SOCIETY OF ENGINEERS 

Mon., Dec. 6th.—ORDINARY MEETING: Geological Society, 
Burlington House, Piccadilly, London, W.L, “ Aluminium as4 
Bridge Material,’’ Cedric Marsh, 5.30 p.m. 


SOCIETY OF INDUSTRIAL ENGINEERS 
Sat., Dec. 4th. —The Building om, 425, Sauchiehall Street, 
Gl lasgow, ‘‘ Machine Loading,”’ W. D. . Stafford, 10 a.m. 
WOMEN’S ENGINEERING SOCIETY 
10th.—LONDON BRANCH: 35, Grosvenor la 
Members’ E' 


ol, Vvening, Pp. 
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